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1 Introduction 



From humble beginnings in the mid 1980s, TurboCAD has 
grown to become one of the best selling CAD (computer- 
aided-design) software products. The current versions of 
TurboCAD are filled with features that rival much more 
expensive products. TurboCAD offers much more than 
just a comprehensive set of drawing commands. It is now 
possible to customize the program, to link drawings with 
files created by other Windows programs, and to extend 
the capabilities of the program by writing external software 
programs that use TurboCAD as a drafting engine. 

Learning to use a software program becomes more difficult 
as the complexity grows. This book is written with one 
goal in mind: to enable you to use TurboCAD. 

How This Book is Organized 

This book reveals the features of TurboCAD in a natural 
sequence. Chapter One offers a detailed explanation of 
Computer-Aided Design, and why CAD software is in a 
class by itself. 

Chapter Two covers the TurboCAD "desktop" and how 
you can modify it to match your preferences. Chapters 
Three through Six cover the basics of drawing, editing and 
modifying. (In TurboCAD, editing and modifying refer to 
making changes to previously drawn objects.) The terms 
editing and modifying have differing meanings in 
TurboCAD, and will be explained fully as the 
book progresses. 

Chapters 7 through 12 cover important topics such as 
dimensioning (adding measurements to drawings) , file 
management, the use of hatch patterns, and specialized 
drawing techniques. Chapter 14 and 15 cover 3D drawing 
and editing. Chapter 16 covers printing and plotting, and 
using TurboCAD drawings in other software programs. 



Explanations, Exercises, Tutorials 

Each command and tool in TurboCAD has its own 
explanation. In some chapters, the hands-on explanations 
are progressive, and become part of a larger exercise that 
continues throughout the chapter. In other chapters, the 
hands-on sequences are separate. When several tools are 
very close to each other in use (such as the Align tools), a 
common explanation is given to avoid being redundant. 

If you really want to learn how to use TurboCAD, take 
time to follow the hands-on exercises and tutorials. It is 
rare that a person can read through a software manual 
and immediately use the product. Most users need to 
practice commands and procedures, and become 
comfortable gradually. 

What You Need 

This book makes a few assumptions about the program 
in use, the reader's knowledge, and the computer 
equipment available. 

Windows Operating Environment 

This book assumes no prior knowledge about TurboCAD 
or about a specific method of drawing design. It does 
assume that you have a basic familiarity with the Windows 
operating environment. In particular, you should know 
the following: 

• How to start (or launch) a program 

• What a folder and sub-folders are 

• What files are, and how to copy, move, or 
delete them 

TurboCAD is fully Windows 98 and Windows NT 4 
compatible, and compatible with the 
Microsoft Office 97 standard. 
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System Requirements 



486 DX2/66 or better CPU 

16 MB RAM (32 MB recommended) 



30 MB of free hard disk space 
VGA graphics card or better 
CD-ROM drive 



Mouse (Intellimouse supported) 
internet connection recommende, 



Registration 



You can register your copy of TurboCAD over the Internet 
or by phoning the toll free number: 

• Internet: http://www.turbocad.com (click 

[Registration] A on the TurboCAD Start page 

for more detaTTsJ 

Phone: +1-800-833-8082 

Becoming a TurboCAD Registered User has many 
advantages, including technical support, access to 
extensive online support databases, and program updates. 

Installing and Uninstalling 
TurboCAD 

These installation instructions apply to TurboCAD 
Professional and TurboCAD only. 

To install TurboCAD in Windows: 

1. Insert the TurboCAD CD into your CD-ROM drive. 

2. Select Start|Run from the Windows taskbar. 

3. Type D:\setup (where D is the letter of your 
CD-ROM drive). 

4. Follow the instructions on screen to finish. 



IMSI Program Folder 

When you install TurboCAD, the Setup program creates a 
program folder. If you chose the default settings, 
TurboCAD is installed in the C:\IMSI\TCWP60 folder. 
This folder contains several subfolders that contain 
TurboCAD's program files and related files such as 
templates, sample drawings, and symbols. 

The Setup program also creates a program group 
containing the TurboCAD application icon, as well as 
shortcuts to Help, Readme, and Uninstall programs. 

To start TurboCAD in Windows 95: 

Select Start|Programs|IMSI TurboCAD Professional v6| 

TurboCAD Professional v6. 




Program group from the Windows 95 Start button 

Before you start the program, please read the Readme file, 
which contains the latest information on TurboCAD. The 
Readme file is located in the TurboCAD program group. 
To remove TurboCAD from your computer: 
1. 
2. 
3. 
4. 



Choose Start|Settings|Control Panel. 

Double-click Add/Remove Programs 

Choose TurboCAD from the list. 

Click [Add/Remove] and follow the instructions on 
the screen. 



TurboCAD is uninstalled. 

Getting the Answers You Need 

TurboCAD comes with a combination of printed and 
on-line help, and web links to the IMSI web site that can 
help you learn to use the program or provide answers to 
your questions as you delve deeper into TurboCAD's 
many features. 
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Running the Quick Tour 

TurboCAD's multi-media Quick Tour demonstrates 
various features in TurboCAD. 

To start the Quick Tour: 

1. Verify that the TurboCAD CD is in the drive. 

2. Click [Quick Tour] on the TurboCAD Start page. 



3. Follow the instructions on screen. 

User Guide Symbols and Conventions 

This manual uses the following typographic conventions: 

• Keyboard keys are enclosed by angle brackets (< >), 
(For example: Press <Enter>, <Tab>, or <F1>). 

• Key combinations (Hot-keys) are keyboard keys 
joined by a plus sign, (For example: Press <Alt>+<A> 
means to hold down the <Alt> key on the keyboard 
and press the letter <A>). 

• Buttons and tabs on the screen are enclosed by 
straight brackets ( [ ] ), (For example: Click [OK], 
[Cancel], or [Help]). 

• Telephone numbers, addresses, and information to 
be typed by the user appears in bold face, 

(For example: Type A:\setup). 



• Words requiring emphasis, names of objects on the 
screen, or sections in the manual appear in italics. 

• Pull-down menu instructions are separated by a pipe 
(I), (For example: Fi I e 1 0 pe n means to select the File 
menu and choose Open). 

There are four different note icons to point out useful or 
related information: 



NOTE: Indicates additional information that may not apply to 
general use. 



"V? See Arso: Indicates other sections in the manual that 
contain related information. 



TIP: Contains timesaving tips, ideas, and suggestions. 



Warning: Pay close attention; contains information that could 
prevent you from making a costly mistake. 
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Terms You Should Know 

The following table contains some basic terms you should know to make using your User Guide easierr. 





Click 


Press then release the left mouse button quickly Click [OK] to accept. 


Double-click 


Click the left mouse button twice in rapid succession Double-click the program icon on the desktop to open 

the application. 


Right-click 


Click the right mouse button Right-click anywhere on the screen to reveal a fly-out menu. 


Select 


Mark or highlight an item so that an action can be Select the text you wish to delete and press <Delete>. 
performed on that item 


Choose 


Using the mouse or keyboard to start an action Choose the menu option that you want to process the file, 
or command 


Check 


Click inside a checkbox to select an option Select View Toolbars... and check the Formatting checkbox to 
(checkboxes are toggle buttons; clearing the box will view the toolbar. Clear the checkbox to hide it. 
turn off the option) 


Field 


A space or area for particular information (sometimes Type the name of your file in the File Name field, 
called a box or text box) 




Window 


A screen or sub-screen with a specific function; usually can be resized, minimized, maximized, or stacked 


Dialog 


A window displaying options or notices; usually must be completed before continuing program use; often cannot 
be resized 


Wizard 


A sequence of dialogs that guide you through a process 


Group 


An outlined area of related options within a dialog 


Tab 


Groups in a dialog stacked instead of outlined; each group has a visible name tag to bring it to the top of the stack 
when clicked 


Page 


Stacked pages within a tabbed dialog; accessible by clicking the corresponding tab to bring the desired page to the front 
of the stack 


Drag Target 


An area or button where a dragged item can be dropped 


Default 


Predetermined settings 


Active 


The current window or dialog; will always be on top, only one window can be active at any time 
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Window 



Dialog — 




Active 
(darker bar) 



— Wizard 



Drag Targets 



Terms you should know 



Note: The term "tool" can describe a button on the toolbar, or 
any function accessible using a toolbar button, or menu. 



Using the Help System 

TurboCAD provides several different methods of 
obtaining help. 

• Access a complete reference to TurboCAD's features 
by selecting Help|TurboCAD Help Topics. 

• View a complete list of keyboard shortcuts by 
selecting Help|Keyboard. 

• Use your Internet connection to access the Online 
Knowledge Base by selecting 

HelpjOnline Technical Support. 



Context-Sensitive Help 



If you need information about a particular tool, command, 
or dialog, you can go directly to the relevant help topic 
from the TurboCAD interface. 

To view the help topic on a tool or menu item, do one of 
the following: 



• Place the mouse cursor over the tool or highlight the 
menu item and press <F1 >. 

• Select [Help] 1^? | and click on the tool which you 
want information about. 

IMSI Technical Support Services 

There are many ways to contact technical and customer 
support. Technical Support will work closely with you to 
solve any problem(s) related to our software. Please give 
our support technicians as much information as possible. 
Remember that they are not in front of your computer and 
that they need your help to diagnose the problem. 

On occasion, a problem can be traced to hardware, or to 
another software application. Our technician will supply 
as much support as possible in these cases, but they are not 
authorized to support products manufactured or 
published by another company. 

You might find that e-mail is a more convenient way to get 
technical support. If you do send e-mail, provide as much 
information as you can about your system and about the 
problem. Use the check list from the below when you 
contact technical support. 
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Technical Support Check List 

You may already have the information you are looking for. 
Before calling, check your User Guide thoroughly. To 
receive the fastest response to your technical questions, 
please be in front or your computer with TurboCAD 
running, and be prepared to provide the following 
information before you call or send e-mail: 

• The type of computer and Windows version you 
are using 

• The name, version number, and other information 
about your specific version of the product (To find 
this information, select Help|About TurboCAD . . . from 
the TurboCAD menu.) 

• The exact sequence of events that created the 
problem (Verify that you can reproduce the problem 
by following the same series of steps.) 

• The exact wording of any error messages 

• Steps you've taken to find the answer to your 
question, including resources used 

• The results of any steps you have undertaken to 
resolve the problem 

Electronic Support 

Free online technical support is available 24 hours a day 
on the TurboCAD Web Site. Several product support 
options are available including user forums and frequently 
asked questions. 

When you reach us via the Web, click on the support icon 
beneath the IMSI logo J to access the various 
support options. You can reach the following information 
items from the IMSI Support and Service Web page: 

Product Support 
Product Support Forums 
Inference Knowledge Bases 
Technical Support Downloads 
Software Installation Instructions 
Demo and Quick Tour Downloads 
On-line Registration Information 
Information on How to Contact Customer Support 



Standard 90-Day Free Technical Support 

No-charge technical support in North America, via a toll 
call, is available from IMSI for a period limited to 90 days. 
All calls after the 90-day period are on a pay basis via the 
900 number listed below. A variety of payment methods 
and plans are available. Your 90-day period begins with 
your initial contact with IMSI Technical Support after 
purchase. In North America, Technical Support hours 
are 8 a.m. - 6 p.m. Mountain Time, Monday through 
Friday, excluding holidays. 

World Wide Web 



E-mail Address 
Fax Number 

Phone Number 
for 1st 90-days 
Phone Number 
after 90-days 

Mailing Address 



http://www.imsisoft.com 

tcadsupport@imsisupport.com 
+1-505-232-8559 

+1-505-232-3200 
900-454-IMSI (4674) 

IMSI 

P.O. Box 3496 

Albuquerque, NM 87110-3496, 
USA 



Other Support Options 

IMSI also offers sales, support, and service via the 
following numbers: 

Sales information: 



Replacement disks: 
Customer Service: 
Online Store: 



+1-800-833-8082 
+1-800-833-8082 
+1-800-833-4674 
http://www.imsisoft.com 
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Almost all computer owners have a word processing 
program. They use it often, and find it very helpful. After 
all, a word processor is a useful tool for a variety of tasks. 
Computer users realize you don't have to be a professional 
writer to make good use of a word processor. 

But for some reason, many computer users assume CAD 
(computer-aided design) software is just for technical 
professionals. They don't see themselves using the same 
software architects or engineers use. Ask a few computer 
users, and you'll hear a variety of excuses why they don't 
have a CAD program: 

• "Too complex." 

• "I can't draw." 

• "I don't have a use for it." 

• "Too expensive." 
"What's CAD?" 

All these answers point to the same fundamental problem 
— CAD is misunderstood. 

CAD programs don't have to be complex. CAD does not 
require drawing ability. As for usefulness, few programs are 
as versatile as a CAD program. 

Having bought TurboCAD, you already know CAD is not 
expensive. Yes, there are CAD programs that cost 
thousands of dollars. 

This guidebook's purpose is to de-mystify CAD. With 
practice you can draw with TurboCAD as easily as you can 
write with a word processor. 



CAD Is a Versatile Software Tool 

Good software should go beyond the simple automation of 
a task and provide an opportunity for expanded 
capabilities. Spreadsheets and accounting software, for 
example, make it possible for people without training in 
accounting to do their own financial record keeping. 
TurboCAD provides a set of tools and an ease of use 
that allows anyone to create drawings for a wide variety 
of applications. 

Learn the fundamentals and you will quickly see that 
TurboCAD is a versatile software tool. People who never 
dreamed of buying a drafting table have used CAD for real 
estate appraisal and sales, facilities planning, and arts and 
crafts. The same software used by architects to design 
houses can be used by storekeepers to plan retail layouts. 
Sales representatives use CAD software on laptop 
computers to draw in the field specifications. Police 
officers use it to prepare accident reports. Home owners 
draw remodeling plans for contractors and inspectors, 
saving money and communicating their ideas with 
precision. The list of applications, both professional and 
amateur, goes on and on. 

A computer is a tool kit for the mind, but too many people 
only have word and number tools in their toolbox. 
TurboCAD makes the visual design tool an affordable and 
practical addition to any computer user's software tool kit. 
Once you understand how this tool works, you'll find 
many uses for it. 
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What Makes a Drawing Program 
a CAD Program? 

A variety of software products create visual images, and 
they can all be lumped into the category of "graphics 
software." CAD software belongs in this group, as well as a 
variety of other programs. Several characteristics 
distinguish CAD software from other types of graphics 
software. These five elements are: 

• Precision and accuracy 

• Automation 

• Real scale 

• Coordinate geometry 

• Vector graphics display 

Some graphics software products have one or two of these 
elements, but it takes all five to be a true CAD program. 

Precision and Accuracy 

CAD surpasses the precision of manual drawing. When 
you draw a line with TurboCAD, the line has an exact 
length, which the program stores with what is known as 
16-bit floating point precision. Every line, circle, etc., is on 
a coordinate grid, the exact location of which TurboCAD 
stores in memory. (More about the coordinate grid later in 
the chapter) . 

When drawing by hand, it's easy to be sloppy and let a line 
go an extra 1/32" or so, or to jiggle the compass when 
drawing a circle. But such imprecise actions are impossible 
in TurboCAD. A 12 inch line will measure exactly 12 
inches. Circles are true, angles are exact. Commands 
known as Snaps allow you to attach one object to another 
with extreme precision at exact locations. 

Full Scale 

Full scale means you use the actual dimensions of the 
object you are drawing, you don't have to fit it on the 
screen. When drawing a house plan, for example, you 
draw a 12' wall as a 12' wall, not as a 6" line that represents 
a 12' wall. 

If you have done manual drafting, you can immediately 



appreciate the advantages of working with full scale. It is 
no longer necessary to figure out the scale of the drawing 
before you begin to draw. Using full scale is an easier, less 
intimidating way of drawing, because you focus on 
capturing your ideas. 

If the concept of full scale gives you trouble, perhaps the 
following exercise will help. Make a circle of your thumb 
and first finger. Put it up to one eye and use the circle as a 
viewing window to look across the room. Can you see 
anything larger than the hole you're looking through? Of 
course you can, and you didn't have to calculate how to 
reduce the chair, the door, the window, and so forth, to fit 
your viewing window. CAD is a viewing window into your 
own design, which can be any size. If you are drawing a 
2,000-square-foot floor plan, for example, it will easily fit 
onto your computer screen. 

TurboCAD can easily take your full scale drawings and 
print them either at a scale that fits the page, or at a 
user-selected scale. (For more information, see 
Chapter 14, "Using 3D in TurboCAD.") 

Coordinate Geometry 

Everything you draw in CAD will be placed on a flat, plane. 
Every location on the plane has unique X, Y coordinates. 
There is only one place (at any one time, and on any plane) 
in all of TurboCAD's world that can have the address X=l" 
Y=l". To record both the length of a line and its position 
on the plane, the only thing TurboCAD needs to know is 
the coordinates of each end of the line. A line with one end 
exactly at X=5" Y=5" and the other end at X=ll" Y=5" 
must be exactly 6" long, and must exist at one and only 
one place in the coordinate plane. 

When you use TurboCAD for the first time, the coordinate 
display is set to show distances in inches, with two decimal 
places of accuracy. As you move the pointer, the coordinate 
display at the bottom of the screen shows the X, Y 
coordinate position of the cursor as it moves across the 
drawing area. If the cursor is at X=10" Y=6", then the 
cursor is 10 inches to the right and six inches above of a 
location known as the origin point which is at X=0 Y=0. All 
other coordinates are determined by how far they are from 
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the origin point. Using the origin point as a point of 
reference for coordinate display is known in TurboCAD as 
Absolute Coordinates. Take a look at the following drawing. 




drawing files with other users, because it doesn't matter 
what screen resolution is in use by either user. You might 
use 640 x 480 resolution on your 14" monitor, and your 
associate may use 1024 x 768 resolution on a larger 
monitor. TurboCAD will adjust its display accordingly 
while storing the data at its full resolution. 



In a Class by Itself 



Points (+) defined in Cartesian coordinates 



The use of full scale and vector graphics display, and the 
use of coordinate geometry sets CAD software apart from 
all other types of software capable of creating graphic 
images. It combines ease of use with professional CAD 
power to stand in a class by itself. Starting with the next 
chapter, we will explore how to become productive 
using TurboCAD. 



NOTE: There is more to be learned about coordinate display; this 
subject will be discussed further in Chapter 6, "Designing 
Exactly, " and Chapter 14, "Using 3D in TurboCAD. " 



Vector Graphics Display 

A computer displays information in pixels, the little dots 
that make up an image on the screen. The more pixels, the 
higher the resolution of the image and the smoother the 
image. Paint programs and other types of graphics software 
are limited by the number of pixels available. This method 
of drawing is known as raster graphics. 

Objects in CAD are defined by their geometric 
characteristics, not by the pixels that display the objects. 
For example CAD calculates where the endpoints of lines 
and then connects them with pixels to form an image on 
screen. The program makes this calculation each time the 
screen is redrawn. 

This form of display is called vector graphics, since lines 
and other objects are defined by their geometric 
properties, which include vectors (headings). It is also 
known as device-independent, since display resolution is 
not limited by the capabilities of the device on which the 
image was created. This feature is handy when sharing 
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Getting Started with TurboCAD 



This chapter will introduce the basic elements of 
TurboCAD, including: 

• Commands and tools 

• Launching TurboCAD 

• The TurboCAD desktop 

The chapter concludes with a tutorial introducing the 
most commonly used commands and tools. 

Commands and Tools 

The terms command and tool art used in this guidebook to 
describe distinct types of TurboCAD functions. 

Commands are functions that start and complete an event. 
Select All would be an example of a command, because it 
immediately selects all the objects on the screen and 
returns TurboCAD to its previous state, expecting no 
further action from you. 

When you select a tool, you access a special set of 
functions that are available as long as the tool is active. 
Tools remain active until you explicitly switch to another 
tool. For example, you can activate the [Single Line] tool 
and continue to draw lines until you switch to another 
tool. Other functions, such as [Zoom Window], become 
automatically inactive as soon as you finish using them. As 
you begin to use the various functions in TurboCAD, 
notice which category they fall into. You will soon get used 
to whether a function stays active or functions once and 
returns to an inactive state. 



TIP: Think of a command like this: You tell TurboCAD what to do, 
and TurboCAD does it. Think of a tool like this: You ask 
TurboCAD for a tool, TurboCAD provides tool, then you perform 
the action. The tool will remain active until you select 
another tool. 



NOTE: Occasionally the term "tool" can also be used simply to 
mean a tool button on the toolbar, or any function accessible 
using a tool button. 



Commands and tools are accessed either by pressing a 
button in a toolbar, or by selecting the function from a 
menu. When a menu function is being specified in this 
book, the instruction will say "Menu:" followed by the 
name of the menu and the actual command, separated by 
a single line. An example would be (Menu: Ed it| Se lect All). 

Occasionally, the use of a tool opens up a dialog box, 
requiring further input. 

Launching TurboCAD 

If you have not already installed TurboCAD, do so now, 
following the installation instructions in "Installing and 
Uninstalling TurboCAD" on page 1-2. When you are ready 
to use TurboCAD, select the program using the Start utility 
in Windows 95 or 98 to reach the IMSI folder. Each time 
you launch TurboCAD, the TurboCAD start page will 
appear. 




The TurboCAD Start Page 
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As mentioned in Chapter 1 , you can register your copy of 
TurboCAD over the Internet or by phoning the toll free 
number. Please click on the Registration button for more 
details. You will be reminded to register your copy 
TurboCAD, if you do not do so on your own. Advantages 
of registering include access to extensive on-line support 
databases, and program updates. 

Once you have registered, relaunch TurboCAD and click 
[New] on the opening screen. TurboCAD opens the New 
TurboCAD Drawing dialog which asks what source you 
want to use to create the new drawing. 



basis for a new drawing. Templates preserve all of the 
settings in a drawing, such as unit and scale options, angle 
conventions, grid settings, and colors. If you find yourself 
using the same settings over and over, take a moment to 
save those settings as a new template. Use the Save As 
command (Menu: File|Save As), and select TurboCAD 
Template from the list of file types, and save the file in the 
template folder. 



D 




New from Page Selup Wizard 

Create a drawing by using Hie intelligent ?etup wizai 

New from Template 

Create a drawing by basing it oit a'ptofessional tempi 

New from Scanned Image 

Create adrawing by tracing ascanned image 

New from Scratch 

t ' 1 'I I S-+ I I JlLi 

Cancel 

Close this screen ■without-creating a new drawing 



New TurboCAD Drawing dialog 

Select [New from Template] to display the Create from 
Template dialog. Choose Normal and click [OK] 
to continue. 




New from Template dialog 

Templates are a special type of drawing file that provide a 
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The TurboCAD Desktop 

Once you have chosen the Normal template, you should see one of the following default interfaces. Each interface varies 
as to the specific screen resolution that you are using. 



ft TurboCAD Professional vG - [Drawingl World Plan] 



Modify Mods ; Options Window H. e 'P 

; & kl Q 





3Hj 



nr~gil 



^ -> a- j. 



|htip7/www.tiirbocad.ccrn/tipsandt[icks.html 



World/Paper button Menu bar Standard toolbar Property toolbar 




1024 x 768 Screen Resolution 

We recommend that you use the highest screen resolution that your display is capable of, so you can have more tools 
readily available. 

You can change your screen resolution by clicking [Start] on the Windows Taskbar and then select Settings|Control Panel. 
Double-click the Display icon. Choose [Settings] and adjust the resolution to at least 800 x 600 pixels. 



Note: Your Display Properties dialog may appear different then the one shown. 
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EZE] 



I Screen Saver | Appearance 
Si Panning | Si Color Settings 



3] SaveAs.. | Delete | 



Screen: 800x600 

-J 

-J 

Desktop: 800*600 
Scheme Hotkey 
|Notie 



The 1024 x 768 screen resolution allows for maximum use 
of all the available screen space. This interface supplies the 
maximum number of single click buttons available and 
offers the largest drawing area. Here are brief descriptions 
of the various elements of the screen. The TurboCAD 
Quick Tour and help system contain additional 
information on the desktop elements. Most of these 
elements are standard Windows features: 



Control Function 

Menu bar Click on the menu names on the menu bar to access TurboCAD's commands. 

Toolbars Toolbars provide a convenient alternative to the menu system. Your screen is now displaying two toolbars: the 



Scroll bars 
Ruler 

Inspector bar 



Coordinate Fields 
Status bar 



Your drawing can be larger than what you see on the screen. By clicking in the scroll bars, you can scroll to a 
different view of your drawing. Click on the arrow to scroll a small amount. Hold the mouse cursor over scroll bar 
and drag it to move through your drawing. Click in the area between the thumb and the arrow to scroll in 
larger increments. 

The Ruler gives you feedback about the size and position of objects in your drawing. Notice that the unit of 
measure on the ruler is inches. This is the Normal template's default setting. 

Use the Inspector bar input numeric values such as lengths and angles. For example, you could input information to 
draw a line exactly two feet long, and at a 45 degree angle. The Inspector bar also contains buttons for all of the 
options that available for the active tool. For example when drawing a polyline the Inspector bar will contains a 
[Finish] button. 

te Fields at the bottom of the screen to specify a point by its exact coordinates. 



Use the 

This message area provides a brief message describing the currently active tool, or instructions about how to 
perform the next step in a drawing or editing process. 



Model/Paper Button This button, in the upper-left corner of the ruler, lets you between Model and Paper space. 



Palettes 



Palettes are dockable windows that provide access to features, properties, drawing elements, or files. 



Tip: TurboCAD tools are equipped with tool tips - small yellow notes that briefly describe the tool. To see a tool tip, place the mouse cursor over 
a tool. 
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The Drawing Space 

TurboCAD has two distinct drawing spaces, Paper space 
and Model space. 

Paper Space 

The primary purpose of Paper space is to create a layout for 
printing drawings. Paper space is an exclusively 
two-dimensional environment. 




Paper space with the 2D X-Y axes 



Model Space 




Model space with the 3D X-Y-Z axes 



Model space is TurboCAD's primary drawing environment. 
Model space supports creating and editing of 3D objects 
and 2D objects. 

Think of Model space as the place where you draw objects 
at their actual sizes. If you are drawing a garage door, you 
draw it 12' wide. Think of Paper space as the place where 
views of your drawings are shrunk or expanded to fit onto 
a piece of paper. 

Cursors and Crosshairs 

In addition to the normal cursors provided by Windows 
(such as text insertion and the selection arrow) , 
TurboCAD provides a separate cursor that appears in the 
drawing space when a draw command is active. By default, 
it is a small cross. An optional full-screen crosshairs is also 
available with the View|Cursor|Crosshairs command. The 
larger version is useful for lining up objects and comparing 
distances using the ruler. 

Selecting the drawing cursor is a matter of personal 
preference. Some experienced users prefer the large 
crosshairs, some prefer the small cross. 

Create a Simple Drawing 

Take a minute now to draw a few simple shapes to 
represent the start of a simple floor plan. This will 
provide an opportunity to use several fundamental 
drawing commands. 

1 . Before you start, make sure that all the snap modes 
are turned off. (Snaps are explained in the next 
section.) 

2. To Open the Snap toolbar choose 
Options|Toolbars and menu. 

3. From the Toolbars list check the Snap modes check 
box, and click [OK}. 

4. Check the Snap toolbar on the left side of the screen 
and make sure that [No Snap] j£>j is highlighted. 

5. Next, choose [Line] / (Menu: lnsert|Line|Single). 

6. Now place the cursor in the bottom left portion of 
the drawing area and click. 

By clicking, you have defined the starting point of a 
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line. As you move the mouse around, you will see a 
rubberband-like line connecting your cursor to the 
starting point. 



Tip: Remember, if you are confused about what to do next in a 
command, read the status line at the bottom of the screen. 



7. Move the cursor to the upper right and click near the 
top right edge of the screen to finish the line. 

Snaps Ensure Accuracy 

In the previous exercise you drew a line across the top of 
the paper, more or less of an arbitrary length. If this were 
to be one wall in a floor plan, does the line represent the 
correct length of the wall? Does the line lay at the right 
angle in the drawing? Unless you were very careful, have a 
steady hand and a sharp eye, the answer to both questions 
is probably "No." Just drawing a single line, without any 
extra help from the program, is not a good way to create a 
precise line to represent an object. 

TurboCAD features several snap mode commands. Snap 
commands allow you to draw and edit with accuracy. Two 
of the most commonly used snap mode commands are 
[Snap to Grid] :: _ and [Vertex] . 

When [Snap to Grid] is active, the drawing cursor can lock 
onto (or "snap" to) any intersection on the drawing grid 
(the pattern of intersecting blue lines that you see on the 
screen in the center of the drawing area.) [Vertex] allows 
the drawing cursor to lock onto any endpoint of an 
existing lines and arcs. 

When a snap command is turned on, it stays active until 
you either click its icon to shut it off, or click on 
[No Snap] ,g) | at the top of the toolbar. More than one snap 
can be active at the same time. 

Use [Snap to Grid] in the following steps to redraw the first 
lines of the floor plan with greater accuracy. First delete the 
existing line, then draw again. 



Delete Line 

1. Click [Select] J*J (Menu: Edit|Select). 

2. Click on the line in the drawing. The line should 
then be enclosed in a selection rectangle. 




3. Press <Delete>: The line disappears. 



^ Tip: Once an object has been selected like this, you can delete 
it, move it, copy it, scale it, or rotate it using a wide variety 
of techniques, using the handles of the selection rectangle. 

Using Fly-out Toolbars 

You are now going to use a fly-out toolbar to choose the 
Multiline drawing tool. Fly-out toolbars are toolbars that 
extend from buttons when you hold the mouse button 
down while the cursor is over a tool button. Tool buttons 
that contain fly-outs are marked by a small yellow triangle 
in their lower-right corner. In this exercise use a fly-out 
toolbar from the Standard toolbar. 

1. Position the cursor over the [Line] tool. 

2. Hold down the left mouse button. Don't release the 
mouse button until the fly-out toolbar appears. 

3. Click [Polyline] . 

[Polyline] is now activated, so that you can draw with it. It 
will remain active until you choose another tool. 

Note: Notice that the button on the Drawing Tools toolbar, 
where the Single Line tool was, now displays the Multiline 
tool. TurboCAD leaves the last button on top. 



4. Select (Menu: Workspace|Cursor|Crosshairs) to switch 
to a full-screen crosshairs. 
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5. Click (Menu: M odes| Snaps| Grid to display the grid. 

6. Click (Menu: Modes|Snaps|Show Magnetic Point) to 
activate magnetic pointing. 

7. Create the first point of the line by positioning the 
cursor over a grid point and clicking. 

8. Move the cursor to a new point several units directly 
below the first point, and click again. 

Using the X, Y Coordinate Fields 

Draw the next Vertex of the polyline using the Coordinate 
Fields. You'll do this by typing the exact coordinates of the 
endpoint of the second line. The first endpoint of the line 
has already been established, because the polyline tool 
assumes you are drawing continuous, connected lines. 

1. Press <Shift>+<Tab> to activate the Coordinate Fields 
(bottom right corner of the desktop). 

2. Type 10 into the X field. 

3 . Press <Ta b> to advance to the Y Coordinate Field and 
type 0.5. 

4. Press <Enter> to accept the contents of the fields. 
TurboCAD places the next vertex at precisely 10" on 
the X (horizontal) axis and 1/2" on the Y (vertical) 
axis. A small diamond marks this point. 

Using the Inspector Bar 

The Inspector bar provides the fields and buttons to 
precisely control the structure of every drawing object in 
TurboCAD. It is a dynamic interface that always shows the 
current options available for each tool. Since the Inspector 
bar displays tool specific options there is no need to search 
for hidden tool functions or options. Continue the exercise 
by using the Inspector bar. 

Draw the next line by specifying the length and angle of 
the line in the Inspector bar. The line will be 9 1/2" long, 
going straight left from the endpoint of the second line. 

1. Press <Tab> to activate the Inspector bar (bottom 
portion of the desktop, just above the Status bar). 

2. Type -9.5 into the Length field. 

3. Press <Tab> to move to the Angle field, then type 0. 
The Inspector bar fields should now look like this: 



□ 

Length 



■9.5 in. 



□ 

Angle 



_ 



Inspector bar showing -9.5 and 0 in fields 

4. Press <Enter> to accept the contents of the Inspector 
bar fields. 



NOTE: You can also type in +9.5 for the length and 180 for the 
angle to achieve the same result. 



Now draw one more line to create a polygon: 

1 . Move the crosshairs up to the starting point of the 
first line. Click on the endpoint to draw a line and 
close the rectangle. 

2. Click [Select] k or (Menu: Edit|Select) in the 
Standard toolbar to end the drawing mode. 

You have now drawn a simple rectangle using the [Polyline] 
, [Snap to Grid], the Coordinate Fields, and the Inspector 
bar. These different features represent the basics of entity 
placement in TurboCAD. These tools and commands will 
be used often throughout the rest of the book. 

Draw a Rectangle 

This time we will use the rectangle tool instead of a line 
tool to draw a rectangle. The [Rectangle] tool creates a 
rectangle by defining two diagonally opposite corners. 
Rectangles created this way have sides that are true vertical 
and true horizontal. They can be rotated later. 

The rectangle, drawn in the previous exercise, will 
represent the exterior walls of a house. Let's make a new 
rectangle to represent the interior side of those walls. 

First increase the accuracy by increasing the 
number of squares in the grid: 

1. Click the cursor on [Half Grid] ^ from the 
grid fly-out toolbar in the standard toolbar. 

2. Notice how the spacing between grid lines in 
the drawing area changes to half the size. 
With this toolbar you can quickly resize your 
grid to suit your drawing requirements. 

3. Move the cursor to [Polyline] in the Drawing 



m 



x2 
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Tools toolbar. 

4. Hold down the mouse button until the fly-out 
toolbar appears. 

5. Select [Rectangle]. 

6. Position the cursor 1 unit down, and 1 unit to the 
right of the upper left corner of the first rectangle, 
and then click. 

7. Position the cursor 1 unit up, and 1 unit to the left of 
the lower right corner, and then click. 

Creating Groups 



Program Setup HE 




Program Setup dialog open to the Auto-Naming tab 

[Create Group] is used to combine selected objects into a 
group. The drawing objects can be entities such as lines 
and circles, non-geometric objects inserted into the 
drawing, or other groups. TurboCAD treats a group as a 
single object for the purposes of selecting and editing. 
Identifying each polygon as a group will make it easier to 
rotate, flip, and place the polygons to form the square and 
rectangle. The procedure will mimic the way the square 



and rectangle are created by hand using cutouts. 

From the menu, select Options|Auto-Naming to open the 
Auto-Naming tab of the Program Setup dialog. 

Each group that you designate in a drawing can be named. 
This is a handy feature when creating a complicated 
drawing with many groups. Each group can be named 
individually, or the Group Name Prefix command can 
generate group names. If, for example, we were creating 12 
rectangles, the Group Name Prefix could be set to Rect. 
The first group to be named would be Rect 1, the second 
would be Rect 2, and so on. The @ character in the group 
name prefix (see Auto-Naming dialog, above) is the 
placeholder for the number to be assigned by TurboCAD. 

If you intend to name by assigning the names yourself, 
check the Prompt For Name item in the Groups dialog. 
When this feature is active, TurboCAD will prompt you for 
a name every time you create a group. You can accept or 
change the name TurboCAD provides. 

Groups, symbols and blocks can be named. In this 
exercise we will name the objects only when creating 
symbols or blocks. 

Docking Palettes 

TurboCAD provides docking palettes for symbol libraries, 
blocks, selection information, measurement information, 
and the Internet. You may move a docking palette from its 
docked position to float over the drawing area by dragging 
the name tab of the palette into the center of the drawing 
area to float the palette. You can re-dock a floating palette 
by dragging its name tab back to its original position. 

You can also dock a floating palette to any edge of the 
desktop by dragging its title bar to that edge. 
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name tabs 




docked roll-up 



title bar 



Docked Palettes 




name tab 



Floating Palette 

Stacked Palettes 

If a floating palette it dropped on an existing docked 
palette TurboCAD will stack the palettes. This means that 
you will have two (or more) adjoining palettes 




stacked roll-up 



TURBOCADCOM 




name tab 



divider bar 



Stacked Palettes 

Auto RollUp 

Docked and stacked palettes support auto rollup. Auto 
rollup is a feature which allows you to quickly hide 
palettes when you need more drawing space. The docked 
roll-up button appear as a double arrow, when it is clicked, 
the docked palette "rolls up" to hide it from view. Only the 
tabs are left showing. To un-roll the palette click the rollup 
button again. The stacked rollup button appears as an 
up-down arrow. When it is clicked the associated docked 
palette will expand to fill the entire palette space. To return 
the palette to the original size, click the rollup button 
again. Palette size can also be adjusted be positioning the 
cursor over the palette divider bar and dragging it. 

Internet Palette 

The Internet palette is a mini internet browser. It provides 
immediate access to online resources. It is preset to 
http://www.turbocad.com where you can receive 
information about TurboCAD, and related topics. By using 
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the Internet palette, you can also have immediate access to 
information relating to your current drawing project. 

The Internet palette can be activated by hyperlinks that are 
imbedded in your drawings. This means you can create 
easy to display information about your drawings and 
models without cluttering the drawing with unnecessary 
text. The Internet palette comes with standard Internet 
navigation controls. 





J 


pa* i 




| http: / /www. turbocad. com/ ' j 



Symbol Palette 

The View|Symbol Palette command displays the Symbol 
Library palette. The Symbol Library palette shows the 
symbols available in any library you have 
opened. Collections of symbols are known as symbol 
libraries. Symbol libraries make it easy to use any of the 
thousands of standard drawing components available for 
TurboCAD. Any Windows folder that contains vector 
formats that TurboCAD supports can be used as a symbol 
library. (TurboCAD also offers a single file symbol 
library option). 




| Normal Lines ^IP ° 




Symbol Library palette 



Symbols are objects available for repeated use. In 
TurboCAD, symbols can be fully independent TurboCAD 
(or other CAD) drawings. You can draw an object that you 
intend to reuse, save it as a drawing, then pick it from the 
symbol library palette when working on future projects. 



Any folder in Windows containing vector drawings can be 
recognized by the Symbol Library palette. 

TurboCAD will recognize an individual drawing file as a 
symbol, and can display it in the symbol library palette. 
TurboCAD also allows you to create a symbol library file, 
containing several related objects, and can display the 
contents in the symbol library palette. 

TurboCAD is special among CAD programs in that any 
saved drawing in a specified folder can be used as a 
symbol. TurboCAD also allows symbols to be created and 
saved as a separate type of file which is usually the case 
among other CAD programs. The ability to use any folder 
containing any drawing format, however, provides extra 
flexibility, because you can insert an entire drawing as a 
symbol if needed. 

To identify a symbol in the palette, move the cursor over it. 
A tool tip will identify the symbol by name. To see the 
symbol's path name, right click on the symbol's icon. 

Placing a Symbol in a Drawing 

To place a symbol in your drawing, simply drag it out of 
the Symbol palette and drop it in your drawing. The 
symbol will be placed in the drawing at the point where 
you release it. The symbol will remain selected after you 
place it, so that it can be repositioned and scaled. You may 
need to click the symbol after you drop it into the drawing 
to restore the focus of the program on the drawing area, if 
you intend to scale or move it. 

The symbols that IMSI provides with TurboCAD are 
groups. This means that they have names, which makes 
them easier to keep track of, and it means that they can be 
selected and manipulated as a single unit. 

Storing New Symbols 

Open the Options|Auto-Naming dialog, if the Prompt for 
Library location option is checked, a special Save As dialog 
for symbols will appear when symbols are saved. 
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r Ubiety Hie -Save UOraryAs ans .SLW file cantaininq multiple symbols. 




Symbol Save As dialog 

The options in the Save As dialog work as follows: 

Description 

A TurboCAD Library file is a drawing saved 
with the .SLW extension instead of the 
TCW extension. TurboCAD will display 
the contents of an .SLW file in the Symbol 
Library palette just as it will the contents 
of any other windows folder containing 
drawing files. The advantage of using 
.SLW files is that many symbols can be 
saved to disk under one unifying name. 

Use this option to select any Windows 
folder as the storage location for symbols. 
The advantage of storing symbols by 
folder is that you can combine symbols 
created at different times into one 
storage area. 



Library File (*.SLW) 



Library Folder 



Changing to Another Symbol Library 

You can quickly switch between active symbol libraries 
open in your drawing. Open a different symbol library in 
the Symbols Folder list, just above the display of symbols 
in the Symbol Library palette. To view the list of available 
libraries, click the list display arrow. To switch to another 
library, click on its name in the list. The contents of that 
library will then be displayed in the Symbol palette. 

Changing Your View of a Symbol Library 

The Symbol palette can display its symbols as icons, small 
icons, or as names. To switch between these three options, 



click the appropriate icon: 

When symbols are displayed either as icons or small icons, 
the Windows tool tip feature is available to provide 
additional information about any symbol. Place the cursor 
on any symbol to view its name. Right-click on a symbol to 
see its file path name. 

Block Palette 

The View|Blocks command displays the Block palette. The 
Block palette shows the blocks that are in any drawing you 
have opened. 

TurboCAD drawing objects can be combined into blocks. 
The elements of a block can be objects, such as lines, 
circles, and arcs, or they can be other groups or blocks. You 
can include groups in blocks, and you can include blocks 
in groups. TurboCAD treats a block or a group as a single 
object for purposes of selecting and editing. There are 
important practical differences between groups, symbols, 
and blocks: 

• When you create a block, you store it in your 
drawing's block library. Like symbols, this allows you 
to conveniently drag and drop the block into the 
current drawing, or into another drawing, from the 
Block palette (Vi e w| B I ocks) . Each "copy" of the block 
that you place in your drawing is called a block insert 
or block insertion. 

• Each group or symbol contains its own drawing data. 
This means that making a copy of a group or symbol 
increases the size of your drawing by the size of the 
group or symbol. Block inserts, on the other hand, 
are references to a single object in a drawing's block 
library. You can insert multiple block inserts from the 
Block palette into your drawing without significantly 
increasing the size of your drawing. This also 
means that editing the original block updates all of 
its insertions. 

To break up a block insert or group into its constituent 
parts, select it, then use the Format|Explode command. 

The names of groups and blocks are held in the Attribute 
field of the properties dialog. To view or edit this field, 
activate the Select tool, and then double-click on the group 
or block insert. 
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Because groups and blocks can themselves contain groups 
and blocks, you can think of them as complex hierarchical 
structures. This type of structure can be represented as a 
tree, as shown in the following diagram: 





^ot/fa/e Jn^ Arc ^ ^So/jgrotj^ 

Structure of group represented as a tree 




Blocks palette 



Note: Blocks are only available to a specific drawing. 
Symbol libraries are available to any drawing. 



Inserting Blocks 

To insert a block into your drawing, simply drag it out of 
the Block palette and drop it into your drawing. The 
inserted block will be selected after you place it, so that 
you can move, scale, or rotate it. 

Drag and Drop Block Creation 

You can create a block by dragging any selected objects 
into the Block palette. 

1. Select the objects that you want to turn into a block. 

2. Place the cursor over the selection's Reference Point 



(the yellow circle at the center of the selection 
rectangle). The cursor turns into a 
four-directional pointer. 

Hold down the mouse cursor, and drag the selection 
into the Block palette, and then release the mouse 
button. If you have checked the Prompt for Name 
option in the Groups and Blocks page, you will be 
prompted for a block name. If you have checked the 
Insert Blocks When Creating option, a block 
insertion will be automatically inserted in place of 
the selection. 



Deleting a Block from the Block Palette 

Use the [Delete] button at the topof the Block palette. 
Delete 



To delete a block from the Block palette, first click on the 
block name or icon to highlight it. Then click [Delete] 
at the top of the palette. The Delete Block dialog opens 
with two otpions: 




Remove all references — deletes just the references 
(insertions) of the block in the active drawing space. 

Remove block with all references — deletes the block and 
all its references, everywhere in drawing. 

Changing Your View of the Block Palette 

The Blocks palette can display its symbols as icons, small 
icons, or as names. To switch to one of these options, click 
the corresponding button. 

Block Editing 

The Block palette contains three buttons for manipulating 
blocks besides [Delete]: [Edit Contents], [Copy], and 
[Replace References]. 
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Edit Contents 




[Edit Contents] activates Edit Block mode. Edit Block mode 
moves the block to its original position in Model space, 
and hides all other drawn objects. Elements can be added 
or subtracted from the block by standard drawing 
methods. Elements of the block can also be modified. 
Multiple Block Edit modes can be started at the same time. 
Select Finish to Edit Block to end the edit session and 
return the modified block to the palette. 



Warning: No modifications can be made to the main drawing 
until all block editing has finished. 



Copy 




[Copy] creates a duplicate of the highlighted block. The 
duplicate is placed on the Block palette. 



Replace References 




[Replace References] is used to switch drawing references 
from one block to another. When the references are 
replaced, the new block will replace every copy of the old 
block in the drawing. Selecting this option will open the 
Replace Block Reference dialog. 



Replace Block Reference HE3 




The Replace Block Reference dialog provides a list and 
two options: 

Replace with — This list is used to select the 
replacement block. 



Replace in Active Space Only — Confines changes to 
either Model space or Paper space, depending upon which 
is active. 

Replace All — Replaces every instance of the old block in 
both Paper and Model spaces 



Block Reference Point 




[Block Reference Point] selector can be selected from the 
Selector fly-out toolbar or (Menu: Edit|Relocate Block Ref 
Point. It allows you to reposition the block's reference point 
when the block is in Edit Block mode. The new reference 
point position will be valid for all new insertions of that 
block. Old insertions of the block will retain their original 
reference point from the original insertion. 

Selection Info Palette [T] 



[Selection Info] [T] | displays and hides the Selection Info 
palette. This palette contains information about the 
currently selected object, such as its entity type, 
dimensions, and location in the drawing. 

The Selection Info palette contains two windows. The 
upper window shows the type and structure of the objects 
selected. If an object such as a group or block contains 
other objects, this relationship will be displayed in outline 
form. A plus sign next to an item indicates that it contains 
other items that are not displayed. To expand the item, and 
see what objects are contained, click on the plus sign; click 
again to close the item. 

The lower window displays data about whatever object is 
currently selected in the upper window. It shows the 
object's graphic type, its coordinate location in the drawing 
space, and its dimensions in current World units. 
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Selection Info 



| Value 



Graphic Type Circle 

Center -15.03 in, -42. 

Radius 11.118324 

Circumferen... 69. 858492 

Area 388.354683 



t ^ Selection Into Y 



The Selection Info palette 

Pressing [Copy] |in the palette copies the data to the 
Windows clipboard so that you can paste it into a word 
processor or text editor, such as Windows Notepad. 



The text that you copy contains special markers so that 
programmers, or very adventurous users, can parse the data in 
their own programs. Experienced Web users may notice that 
the markers are similar to those used in HTML. 



Selection Editing 

The Selection palette contains four buttons for 
manipulating selections. Items must be selected in the 
drawing for these buttons to be active. 



Edit in Place 



[Edit in Place] control lets you edit the selected (highlighted 
text) directly in the active view window of the TurboCAD 
desktop. By default, TurboCAD places the text cursor at 
the beginning of the text. Using <Right Arrow> and 
<Left Arrow>, choose a desired position in the text and then 
you can edit the text as required. 



Node Edit 



[Edit Node] is active whenever you highlight a single entity 
in the Selection palette. Pressing this button turns on the 
Node Edit mode for the selected (highlighted) object and 
allows you to reshape the entity by directly manipulating 
its nodes. 



Select 



[Select] changes the selection focus to the highlighted item 
in the Selection palette. Selecting Cancel from the local 
menu, or pressing <Esc> returns the focus to the 
previous selection. 



Edit Contents 



[Edit Contents] activates Edit Group mode. Edit Group mode 
selects the Group of graphics in Model space, and hides all 
other drawn objects. Elements can be added or subtracted 
from the group by standard drawing methods. Elements of 
the group can also be modified. Multiple Group Edit 
modes can be started at the same time. Select (Menu: 
Edit| Finish to Edit Group) to end the edit session and return 
the modified group to the palette. 

Warning: No modifications can be made to the main drawing 
until all group editing has been terminated. 



Measurement Info Palette 

View|Measurement Info displays and hides the View 
Measurement Info palette. This palette displays the results 
when any of the four Measurement commands are used. 
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Using CAD Accurately and Efficiently 



As described in Chapter 2, CAD programs use geometry to 
create objects. In this chapter you'll construct a geometric 
puzzle that has baffled generations of math students. 
Drawing it will improve your familiarity with TurboCAD 
features, and help you gain an understanding of when to 
modify existing views and functions. The exercise will also 
demonstrate TurboCAD's accuracy which will enable you 
to solve the puzzle. 

The Extra Square Inch 

The problem is simple to set up; try it using pencil, paper, 
and scissors before you draw it in TurboCAD. Draw and 
cut out two copies of Polygon A and Polygon B, using the 
dimensions shown, or photocopy them twice and cut out 
the polygons. The figures will be smaller, but 
proportionally correct. 




Arrange the four polygons into a square, aligning 
the outside corners of the objects. There is no need 
for overlapping. 




Next, arrange the same tour polygons into a rectangle, as 
shown. Do not overlap the objects. Align them using the 
outside corners, so that the outside boundary is closed. 




When arranged into a square, the area is 64 square inches 
(8" x 8" = 64 square inches). But when these same 
polygons are arranged into a rectangle, the area is 65 
square inches (5" x 13" = 65 square inches.) Why? Where 
does the extra square inch come from? The solution is at 
the end of the chapter — no fair jumping ahead! Draw the 
puzzle in TurboCAD to see the solution. 
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Preparation for Drawing 

The standard presentation of the desktop and settings in 
TurboCAD may not always be right for a particular project. 
As you become more familiar with TurboCAD and start 
using it for your own work, you will need to consider the 
layout of the screen and the status of some of the program's 
basic settings to suit a particular project. Many times you 
can use the default screen layout and settings, but 
sometimes you will want to make changes before you draw. 

For this exercise, you will modify the TurboCAD defaults 
for paper size, drawing scale, and groups. 

By asking yourself questions about the project you wish to 
undertake, you will be prepared for which settings need to 
be changed, if any. 

Consider what needs to be done for the puzzle. You need 
enough room to draw the two polygons, duplicate them, 
and then place the resulting polygons on-screen at the 
same time to form a square and a rectangle. You could draw 
outside the boundaries of the paper, but you would lose 
the ability to snap to the grid. You also, might find drawing 
outside the boundaries of the paper distracting, even if you 
used an alternate means of drawing, such as typing 
coordinates or distances. A simple solution is to increase 
the size of the Paper. 

Using the Setup Wizard to Start a 
New Drawing 

TurboCAD provides a convenient wizard to help set up a 
working drawing by asking you questions about the units 
and scale or size of the object you intend to draw. 
TurboCAD will automatically adjust grid size, text, hatch 
patterns, etc. to accommodate your specified settings. 



|Wizard-PageT 




This Wizard is designed to automatically create an optimal new 
drawing isthp? According to the settings you choose over the 
next iey^y pages the grid, scale, text size, hatch scale, etc. v^ii! 
auti i mi rtii lly '■" to al i m lie size 



in, "ft. yd, rni. mil 



TIP Ail settings srz valid for Modal Space 




1. Choose [New] D | or (Menu: File|Page Setup Wizard 
or (Menu: File|New| New from Page Setup Wizard). 



2. Select English as the measuring system to use and 
then click the Next button. 

3. Leave the defaults as they appear on Page 2 and Page 
3 of the Wizard and click [Next] until you reach 
page 4. 

4. Under Scale Type select Architectural. 



5. Under Scale choose 6" = l'-O" (Half Size). 

Several different scale formats are supplied to 
conform with different drawing disciplines. Make a 
note of how the samples change according to the 
different Scale Types used. 

Notice how the grayed out figures in the Height and 
Width fields change to reflect the size of the object 
which you will be able to draw on the specified paper 
size at the specified scale. 



Choose an appropriate printing scale 
ScaleType -Sample: 



[Architectural 



P Scale |H 

r Let TurboCAD chot 



Height [Ti 



T'-i" (Full Size) 
6" = 1-0" (Half Size) 
1" = 1'-D" 
1/2" = 1'-0" 



scale. What I want la draw is 



TIP Architectural and 

Engineering scsie Vpes 
ar* only available for 
English Units Systems. 



TIP Scale represents the ratio between the size of the printed drawing and the actual size of 
the object in the real world. c o: example maps have a scale Lit" :1CLi which means that 1 
unil on the map represents 1 01! e.; r, : L-^= in 'he real world. 



Help 
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NOTE: It is also possible to type in the height and width by 
clicking the "Let TurboCAD choose a scale" radio button. 
TurboCAD will automatically work out the scale required to fit 
the object on the page. 



When you are done click [Next] to go to Page 5 of the 
wizard. Accept the defaults on this page and 
click [Finish]. 

This will allow TurboCAD to automatically create 
the new drawing page. 

Draw Puzzle Piece A 

Draw the first piece of the geometry puzzle: 

1. Click [Zoom Extents] 0 lor (Menu: 
View|Zoom|Extents) in the View toolbar. 

2. Click on (Menu: M odes |Snaps | Grid) and 

(Menu: Modes|Snaps|Show Magnetic Point) to be sure 
that they are on. 

3. Click on [Single Line] /* in the Standard toolbar 
from the Line fly-out toolbar. 

4. Move the drawing cursor to the top left portion of 
the screen. 



5. Start a line by click on the grid intersection of 0,0. 

6. Move the mouse down the screen to draw a 5" line 
straight down. Use the grid and Inspector bar as a 



reference. Each thicker blue line of the grid 
represents a distance of 5". 

Click to finish the line. 

Start the next line by clicking where the first 
line ended. 



9. Move 5" to the right. 

10. Click to finish the line. 

11. Move the drawing cursor back to the beginning of 
the first line. 

12. Click to start a new line. Move the cursor 3" to the 
right, and click to finish the line. 

13. Draw a fourth line to close the polygon. 

Selecting Objects 

The next step is to identify the four lines as a single group. 
This will make it possible to deal with the objects as a 
single polygon instead of four individual lines. 

The first step in creating a group is to select the objects to 

become members of the group. 

[Select] J^J (Menu: EditjSelect) is used to select the 

objects. The drawing cursor changes to a selection arrow 

cursor. When you click on the object to be selected, it is 

highlighted on screen. The object is now in 

Select Edit mode. 
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drag to scale height 
reference point 
rotation handle 



drag to scale width 



drag to scale height and width 



Elements displayed in Select Edit mode (not the object used in the 
exercise) 

In Select Edit mode, the selected objects are bounded by a 
selection rectangle that has handles on each corner and at 
the midpoint of each side. At the center of the selection 
rectangle is the reference point, which is connected to the 
rotation handle, located just outside of the 
selection rectangle. 



TIP: You can get information about a selected object by 
choosing Menu: View|Selection Info. 



There are three ways to move a selected object: "picking it 
up" by its reference point, dragging it by its reference 
point, and "simple dragging" (dragging by any point 
within the selection rectangle other than the 
reference point). 



Tip: Dragging by the reference point will make use of OLE Drag 
and Drop. OLE is a Windows term that means Object Linking 
and Embedding. When you drag by the reference point, you can 
drag the object across the drawing screen, to the palettes, to 
another TurboCAD drawing, or even to another Windows 
program that supports OLE in Client mode, such as a Microsoft 
Office applications. 



In most cases, the most convenient and accurate way to 
move a selected object is to click on the reference point, 
then define a new location for the reference point. The 
object moves with the reference point. If a Snap command 
is active, the reference point will snap to an endpoint (or a 
grid point) as required. 

An advanced form of this technique is that the reference 
point is relocated on the selected object before the object is 
moved. This feature will come in handy when you organize 
the polygons to form the square and the rectangle. 







1. Click [Select] j*| Edit|Select) 

2. Move the cursor to a location above and left of 
the polygon. 

3. Click-drag the cursor down and right. This will 
create a dotted-line selection window. Draw the 
window completely around the polygon. 

4. Release the mouse button to complete the selection. 

Now proceed by turning the symbol into a group. Before 
creating the group you will setup the properties for groups. 

1. With the polygon selected, open the Auto-Naming 
dialog with Options|Auto-Naming. 

2. Clear the Generate group names and the Prompt for 
name checkboxes. Also make sure that Generate 
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Symbol Name and Generate Block Name are 
unchecked as we will be using these in further 
exercises. Click [OK] to finish. 

3. Select [Create Group] K|(Menu: 

Format|Create Group). The selection rectangle and the 
objects will appear to blink which is the only visible 
sign that the command has been performed. 

If you want to test that the lines of the polygon are now a 
group, click anywhere in the drawing area to deselect the 
polygon, then click on any line of the polygon. All 
four lines will highlight, indicating that they are 
now grouped. 



NOTE: If you have the Selection Info Palette open, you will also 
be able to see the selection is a group. 



Saving the First Polygon as a Symbol 

The next step in solving the puzzle is to turn your first 
polygon into a symbol. 

To Create a symbol follow these Steps: 

1 . If the first polygon is not selected, click on it with the 
Select tool. 
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Select View|Symbol Library. The Symbol Palette 
appears docked on the left of the screen. You can 
reposition it, if you like, by dragging the tab of the 
Palette or double-clicking in the margin of the 
palette to make it a floating window and then by 



7. 



dragging its title bar. 

Choose My Symbols from the drop-down list in the 
Symbols Palette to choose this folder as the location 
for any new symbol drawings. 

Click and hold on the polygon's reference point (the 
yellow circle in the middle of the selection 
rectangle). Drag the polygon into the open area of 
the palette and release the mouse button. 

The Create 
Symbol dialog 
will appear. 



Create Symbol 



Symbol n 
| Puzzle Piece A 
jmbol descrip 
lour-sided geometry puzzle piece 




I Generate 



Click in 
Symbol Name 
and type 
Puzzle Piece A. 

Click in 
Symbol 
Description 
and type Four-sided geometry puzzle piece 

Click [OK] to create the symbol. 

The Symbol 
Name is the 
name that will 
be beneath 
the symbol 
if you are 
viewing large 
icons. The 
Symbol 
Description is 
the name that 
will appear 
in the 

Tooltip when 

the cursor hovers over the symbol. 





SymbolsXibrary Folds T | 




Four-sided geometry puzzle piece 



Tip: When moving and rotating objects in TurboCAD, stray bits 
of color can appear. You can press function te)/<F5> at any time 
to refresh the screen and remove these stray colors. You may 
also click the [Redraw] button on the Zoom toolbar. 
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Creating Puzzle Piece B 

The second piece of the puzzle will be created as a block. 
In the process an error will be created intentionally. Using 
block editing, the error will be fixed. 

Follow the steps below to draw, group, and save the second 
puzzle piece as a block: 



\ 



\ 



1. Click on [Single Line] S\ 
in the Standard toolbar 
from the Line 
fly-out toolbar. 

2. Click on [Grid] :: , | to turn 
it on. 

3. Click [Show Magnetic 
Point] JjJ to activate it. 

4. In an open area of the 
drawing screen (use the 
scroll bars or arrow keys if 
necessary), click on a grid 
intersection and draw a 

line 3" straight down or270 degrees in the Inspector 
bar. 

5. Draw a horizontal line 8" long connecting to the 
bottom of the first line. Do not draw the third line 
that closes the polygon, creating a triangle (this is 
the intentional error). 

6. Click on [Select] \ I 
(Menu: Edit| Select) , and 
draw a selection window 
around the triangle. 

7. Select Format|Create Block. 
The two lines of the triangle 
are now a block. 

8. The Create Block dialog 
will appear. 

9. Type "Puzzle Piece B" as the Block Name and 
Three-sided geometry puzzle as the Description. 

10. Click [OK] to create the block. 

11. Select View|Blocks to see the block palette. 

12. Select and drag the puzzle piece onto the drawing. 



Repeat the process so that there are two copies of the 
"Puzzle Piece B" block in the drawing. 

Editing the Block 

Let's fix the error we Introduced. The block that was 
created is missing a line. First, make sure the block palette 
is visible. 

To edit the block follow these steps: 

1. Select the "Puzzle Piece B" block. 

2. In the Block palette select [Edit Contents] JjH| 

3. The drawing will change to a zoomed in view of the 
block 

4. Select [Single Line] s\. 

5. Click on [Grid] , | to turn the grid on. 

6. Click [Show Magnetic Point] Q I to activate it. 

7. Close the triangle by clicking on each end of the 
open side. 

8. To finish editing the block select 
(Menu: Ed it| Finish to edit block). 

Notice that the both copies of the block have been 
automatically updated to include the new line. 

Assembling the Puzzle 

The pieces have been defined, now it is time to assemble 
the puzzle and look for the solution to the mystery of the 
extra square inch. In the steps below, you will start by 
erasing the objects now on-screen, then place the symbols 
and blocks as needed to form the complete puzzle. 

To simplify accurate placement, the reference point will be 
moved from the center to a corner on each piece. The 
corners will line up with the grid, allowing for a tight, 
accurate fit — and to make sure there's no cheating! 

Place the First Puzzle Piece 

1. The Select tool should still be active. If not, click 
[Select] JtJ (Menu: Edit|Select) in the 
Standard toolbar. 

2. Draw a selection window around both puzzle pieces 
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on the screen. When selected, press <Delete> to 
delete the objects in the drawing. 

3. Drag and drop a copy of Puzzle Piece A (from the 
Symbol palette) into the drawing. 

4. Press <Ctrl> and move the selection cursor onto the 
reference point. When the selection arrow changes 
to a hand holding a reference point, click the mouse 
button to pick up the reference point. 

5. Move the hand cursor to the upper left corner of the 
polygon, and click directly on the corner with 
Vertex Snap. The reference point will move to this 
new location. 




Before-and-after example of moving the reference point (not the 
object used in the exercise) 

6. Keep the cursor on the reference point, and it will 
change to the four-directional pointer. Click to select 
the reference point, move the cursor to a point on a 
grid intersection in the top left portion of the screen 
and click again to place the reference point. 

7. Click anywhere on the screen to deselect the symbol. 
Press <F5> to refresh the screen. 

Rotating a Selection 

Next, a second copy of Puzzle Piece A is placed in the 
drawing. This second copy needs to be turned upside 
down before being placed next to the first piece. A rotation 
command will be used in this example. 

An object must be selected before it can be rotated. The 
selected object always rotates around the reference point. 
Results of a rotation command will vary depending on the 
location of the reference point. The entire object will rotate 
around the reference point. 




TIP: The reference point of a group or single entity remains 



relocated once moved. If you deselect, then reselect the object, 
its reference point will be where you placed it last. To relocate 
the reference point, of a selected object, at the center press the 
<D> shortcut key and then right click to choose Default 
Reference Point from the local menu. 

Place and Rotate the Second Puzzle Piece 

1. The Select tool should still be active. If not, click 
[Select] J*J (Menu: Edit|Select) in the Standard 
toolbar. 
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2. Drag and drop a copy of Puzzle Piece A from the 
Symbol palette into the drawing, to the right of the 
first piece. 

3. Type 180 into the Rotation field of the Inspector bar 
and press <Enter>. 

4. Press <D> to pick up the reference point. 

5. Move the hand cursor to the upper left corner of the 
polygon, and press <V> directly on the corner. The 
reference point will move to this new location. 
Pressing <V> is the quick way to snap to a vertex, it is 
an example of a single-entry keyboard equivalent 
(SEKE). SEKE's will be further explained in 
Chapter 5. 
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6. Keep the cursor on the reference point, and it will 
change to the four-directional pointer. Drag and drop 
the reference point onto the top right corner of the 
first symbol. 

7. Click anywhere on the screen to deselect the symbol. 
Press <F5> to refresh the screen if necessary. 




4. Move the hand cursor to the upper left corner of the 
symbol, and press <V> directly on the corner. The 
reference point will move to this new location. 

5 . Keep the cursor on the reference point, it will change 
to the four-directional pointer. Drag Puzzle Piece B 
to the lower left corner of the symbol pair. 

6. Click anywhere on the screen, outside the selection, 
to deselect the symbol. 




Two copies of Puzzle Piece A placed side by side 

Place the First Triangle 

The first of two triangles (Puzzle Piece B) must now be 
placed into position. 

1. Make sure the Select tool is still active. 

2. Drag and drop a copy of Puzzle Piece B from the 
Block palette into the drawing, below the first 
two pieces. 

3. Press <D> to pick up the reference point. 




Three pieces of the square version of the puzzle are now in place 

Complete the Square 

The fourth piece must be rotated 180 degrees, using the 
same rotation technique as before, but this time let's copy 
the existing shape rather than dragging and dropping the 
symbol again. 

The Select tool should still be active. If not, click on the 
Select tool in the Standard toolbar. 
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1 . Select the existing triangle (Puzzle Piece B) . 

2. Press <D> to pick up the reference point and attach it 
to the cursor. 

3. Move the cursor on the longest side and press <M> 
for Midpoint snap. The Reference Point is now 
relocated on the middle of the line. This will now act 
as the point about which the rotation will occur. 

4. Right click to bring up the local menu and check the 
Make Copy option. 
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Type 180 into the Rotation field of the Inspector bar 
and press <Enter>. 

Click anywhere on the screen to deselect the 
triangle. Press <F5> to refresh the screen if necessary. 
The square puzzle is completed. 




The completed square puzzle 

Assemble the Rectangle Puzzle 

Now comes the interesting part. When the four pieces are 
organized into a square, they cover 64 square inches. But 
when they are organized into a rectangle, they appear to 
cover 65 square inches! 

If you took the time to create this puzzle from pieces of 
paper, you know that to form the rectangle you have to 
turn over the two triangles in addition to rotating them. 
Since it isn't possible to pick up and turn over the triangles 
in our drawing, we need another technique. The hard way 
would be to draw another symbol. A slightly easier way 
would be to create a mirror image of the triangle, and erase 
the original. But the easiest way of all involves tricking 
Turbo CAD into changing the scale of the triangle without 
changing the size. 



Note: It is easy to forget that the "Make Copy" option is 
checked. You should click "Make Copy" to clear it before doing 
further editing. 
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Measure Area 

To check the area of the square we will make use of the 
Measure Area tool. 

1. Choose [area] M I (Menu: Tools|Measurement|Area). 



WORLD COORDINATES: _J 
=64 Square in 

PAPER COORDINATES: (i 
Area =16 Square In 



Move the cursor onto each corner of the "square" 
and press <V> for Vertex Snap. When you select the 
original vertex for a second time the resultant area is 
displayed in the Measurement Info Palette. 

Right click and choose Cancel from the local menu, 
or press <Esc> to clear the display of the 
area measured. (Result: Area=64) 

Note: You can hide the Measurement Info Palette by clicking its 
on/off button in the View Toolbar. 



Positive and Negative Scale 

Normally the X Scale and Y Scale fields in the Inspector bar 
are used to change the size of an object. Scale values of less 
than one reduce the size of an object; scale values greater 
than one increase the size. For Example a scale of 0.5 
reduces an object to one-half its original size; and a scale 
of 2 doubles the size of an object. To change the size of an 
object proportionally both the X and Y scales must be 
changed by the same value. 

By selecting a scale of negative one (-1) for either the X or 
Y dimension, the scale command can flip an object, using 
either a horizontal (X) or vertical (Y) axis. 



To flip an object right to left, change the X scale to -1. To 
flip an object bottom to top, change the Y scale to -1. Both 
the X and Y scales can be changed to -1 if necessary. 

Positive and Negative Rotation 

The two copies of the four-sided polygon required to 
assemble the rectangle need to be rotated, not flipped. In 
the exercise above, objects were rotated 180 degrees, 
one-half the distance around a circle. It did not matter if 
the object rotated to the left or the right (counterclockwise 
or clockwise). But this time the required rotation is only 90 
degrees, so the direction of rotation becomes important. 

By default, rotation in TurboCAD is counterclockwise. 
To rotate an object clockwise, type a negative value for 
the rotation. 



TIP: In most CAD programs, positive angles mean 
counterclockwise rotation, negative numbers mean clockwise 
rotation. But it is possible in TurboCAD to change the positive 
direction of rotation, using the Angle property of the Drawing 
Setup dialog (Menu: 0ptions|Anglej to make this change. 



Place the First Section of the Rectangle Puzzle 

1 . Use the scroll 
bars or arrow 
keys to gain 
room to 
assemble the 
rectangle 
puzzle below 
the square. 

2. Display the 
Symbol 
Palette and 
drag a copy of 





























































Eoa|E x |l Soa|< Y |l | Ro |-S0 



Puzzle Piece A onto the screen, below the 
square puzzle. 

Type -90 into the Rotation Field of the Inspector bar, 
and press <Enter>. 

Press <D> to pick up the reference point. 
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5. Move the 
hand cursor 
to the lower 
left corner of 
the selection 
rectangle, and 
press <V> 
directly on the 
corner. The 
reference 
point will 
move to this 
new location. 

6. Keep the cursor on the reference point, and it will 
change to the four-directional pointer. Drag and drop 
the reference point onto a grid intersection. 

7. Click anywhere on the screen, outside the selection, 
to deselect the symbol. Press <F5> to refresh the 
screen if necessary. 

Place the Second Section of the Rectangle Puzzle 

1. Drag a copy of 
Puzzle Piece B 
onto the 
screen. 

2. Type -1 in the 
Y Scale field 
and then press 
<Enter>. The 
long side is 
now the 

bottom of the triangle, not the top. 

3. Press <D> to pick up the reference point. 

4. Move the hand cursor to the upper left corner of the 
selection rectangle, and press <V>. The reference 
point will move to this new location. 

5. Click the cursor on the reference point to pick up the 
symbol. Move to the upper right corner of the 
previously placed object, Puzzle Piece A, and press 
<V> to place the object at that point. 




6. Click anywhere on the screen to deselect the symbol. 
Press <F5> to refresh the screen if necessary. 




The first two pieces of the rectangle puzzle 
Place Another Triangle 

1 . Drag a copy of Puzzle Piece B onto the screen, below 
the last two objects placed. 




2. Type -1 in the X Scale field and then press <Enter>. 
The long side now faces to the upper left, not the 
upper right. X Scale 

3. Press <D> to pick up the reference point. 

4. Move the hand cursor to the lower left corner of 
the selection rectangle, and click directly on the 
corner. The reference point will be moved to this 
new location. 

5 . Click the cursor on the reference point to pick up the 
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symbol. Move it to the lower left corner of the 
four-sided polygon and press <V> to place the object 
at that point. 




Correct placement for the latest triangle: notice the gap starting to 
form 

6. Click anywhere on the Paper to deselect the symbol. 
Press <F5> to refresh the screen if necessary. 

Place the Final Section of the Rectangle Puzzle 

1. Drag a copy of Puzzle Piece A onto the screen. 

2. Type 90 into the Rotation field and then 
press <Enter>. 



[select 










Scale X 


1 


Scale Y 


1 


Rot 





3. Press <D> to pick up the reference point. 

4. Move the hand 
cursor to the 
upper right 
corner of the 
selection 
rectangle, and 
press <V> 
directly on the 
corner. The 
reference point 

will be moved to this new location. 



Click the cursor on the reference point to pick up the 
symbol. Move it to the upper right corner of the 
existing group of puzzle pieces and press <V> to place 
the object at that point. This will join the two corners 
at a grid intersection. 




Correct placement for the final piece 

6. Click anywhere on the Paper to deselect the symbol. 
Press <F5> to refresh the screen if necessary. 

The Solution 

Compare the square and the rectangle. Do you see the gap 
in the middle of the rectangle? You can measure that space 
by using the Measure Area Tool (as described earlier) by 
snapping to each vertex on the symbols. 
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Doing this exercise on paper isn't precise enough to notice 
the 1-square-inch gap. Using a paint-type program to 
sketch the problem would have been no better. But in CAD 
the solution is obvious. 

As displayed in the Info Palette the area is equal to one. 

Save your drawing as Greek 
Area Problem.TCW 
before continuing. 





WORLD COORDINATES: 






Area =65 Square in 






PAPER COORDINATES: 






Area =16.25 Square in 
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Controlling Select Edit 

Efficiency in moving and orienting objects in TurboCAD 
requires knowledge of [Select Edit] ^ | and its settings. 
When an object or objects are selected for editing using 
[Select Edit] tt , they are in the Select Edit mode. 
TurboCAD has distinct selection modes for editing in two 
or three dimensions. 

The settings for [Select Edit] fctj are contained in the 
Selector Properties dialog. The Selector Properties dialog 
can be chosen from the local menu when [Select Edit] J*J 
is selected by choosing Selector 2D Properties or Selector 
3D Properties from the menu. The name of the menu item 
indicates the currently active selector mode. 

The Selector Properties dialog contains three tabs: 
[General], [Selector 2D], and [Selector 3D]. In this section we 
will discuss the setting the general and 2D selector 
properties. 3D selector properties will be discussed in 
Chapter 15. 




Selector Properties dialog 



General Selector Properties 

The three option buttons on the [General] tab control set 
the active selector mode. The selector mode can be set as 
2D, 3D or 2D/3D. 




2D Treats all objects as if they are two dimensional,, and 
only uses the 2D selection rectangle 



3D Treats all objects as if they are three dimensional and 
only uses the 3D selection box 

2D/3D Treats each object differently; 2D objects are treated 
as 2D objects and are selected with the 2D selection 
rectangle, 3D objects are treated as 3D objects and 
are selected with the 3D selection box 




Inspector Ear — 
Scale and Size : Position in Space 

17 Scale X 17 Size X 17 Rotation 
17 Scale Y |7 SizeY 




Selector Properties dialog - Selector 2D settings 



2D Selector Properties 

The [Selector 2D] tab of the Selector Properties dialog 
includes three groups; Manipulation Options, Selector 
Configuration, Edit Bar Options 

Manipulation Options Group 

The Manipulation Options group provides users with two 
options: Link Selection Shell with Rotation Bar and Show 
Object while Dragging. 

Link Selector Shell with Rotation Bar — When Link 
Selector Shell with Rotation Bar is checked, you can 
customize properties of the selection rectangle bounding 
the selected object(s) by changing the rectangle's position 
and thus the size of the rectangle sides. 
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To use this option follow these steps: 

1. With the object(s) to be selected on your screen, 
switch to Select Edit mode (Menu: Ed it| Select). 

2. Make the selection, clicking with the mouse on a 
single object, or use fence selection if you wish to 
select more than one object at a time. 

3. If necessary, open the Selector Properties dialog by 
clicking the right mouse button, then choose either 
2D or 2D/3D selection mode. 

4. Move the mouse cursor to the handle of a desired 
rotation bar and press <Ctrl>. The cursor changes to a 
hand grasping the point. 

5. Left click and move the mouse. The cursor changes 
to a rotation handle. You are now moving the 
selection rectangle in relation to the 

selected object(s). 



• Select None to make the selection rectangle invisible. 

• Select Box to make the selection rectangle visible. 

Show Rotation Bars — Show Rotation Bars controls access 
to the rotation bars. If Show Rotation Bars is cleared, the 
rotation bar does not appear and is not accessible. 
TurboCAD checks this option by default. 

The Edit Bar Options Group 

The Edit Bar Options group contains five check boxes: 
Scale X, Size X, Scale Y, Size Y, and Angle. When checked, 
these fields appear on the Inspector bar when a selection is 
made. These fields allow direct input of numeric values for 
these properties. 



rotation handle 




rotation handle 



Moving the selection with the rotation handles 

Show Object while Dragging — When Show Object while 
Dragging is checked, TurboCAD displays the selected 
object(s) while you move the selection, rotate it, or scale it 
using the handles. 

Selector Configuration Group 

The Selector Configuration group contains the Shell Shape 
control and the Show Rotation Bars checkbox. 

Shell Shape Control — The Shell Shape control lets a user 
make the selection rectangle visible or invisible. 
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Draw, Trim, Mirror . . . Voilal 



Efficient design involves finding ways to use CAD quickly 
and easily. Never drawing the same thing twice is an 
example of efficiency. 

We will employ a simple drawing to demonstrate editing 
commands. You only need to draw three circles and six 
lines. The Trim and Mirror commands make quick work of 
completing the design as you jump quickly from a few 
lines to a complete project. 

You will draw a tape reel cartridge. There are three 
sections: the storage reel, the exposure plate, and the 
take-up reel. Both the storage reel and the take-up reel 
have gear teeth that fit over spindles. The reels are identical 
in size. 




Project for this chapter: tape cartridge 



The Design Environment 

First let's evaluate the design to gain ideas on how to best 
draw your project. This evaluation leads to the second 
step, changing the TurboCAD environment to suit the 
requirements of the design. 

TurboCAD offers a wide degree of flexibility in setting up 
the drawing environment. By drawing environment, we 
mean the options and settings in the program, as well as 
the interface (how the program presents itself to the user). 

In the last chapter, attention was given to the settings for 
groups and scale. This was an example of changing the 
environment based on the needs of the project. In this 
chapter more settings will be adjusted, such as grid and 
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display of distances and coordinates. 

Most environment settings are found in the Options menu, 
in one of two main dialogs: Program Setup and Drawing 
Setup. The drawing environment is not to be confused with 
properties, which refers to the characteristics of objects (to 
be covered in detail in Chapter 10, "File and Data 
Management"). 

Start this project by adjusting the scale, the units, and 
the grid. 

Units 

1 . Launch Turbo CAD and start a New drawing by using 
the Normal template. 

2. Select Options|Space Units. The Drawing Setup dialog 
opens to the Model Space Units tab. 



Units in Work Space 




A portion of the Drawing Setup dialog Model Space Units tab 

3. Under Units in Work Space change Format to 

Fractional. Make sure Show All Units is clear, and set 
Precision to 4. 

Precision Settings 

When fractions are used for coordinates and 
measurements, you must establish the level of precision. A 
precision setting of 4 allows TurboCAD to identify 
distances as small as 1/16". A precision setting of 8 would 
allow the program to display distances and locations down 
to 1/256". A precision setting of 2 would only display 
distances in 1/4" increments. 
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Grid 

Once you set the units in the workspace, you will want to 
set options for the Grid. 

1. Click [Grid] to switch o the Grid tab. 




2. In Spacing, type l/8in. 

3. Make sure Show Grid is checked. 

4. In Frequency, set the value to 1. 

5. Set Divisions to 8. 

6. Click [OK]. 

Spacing sets the distance between grid lines. Divisions sets 
how many minor grid spaces appear between each major 
line. By setting Spacing at 1/8" and Divisions at 8, the 
distance between each minor grid line (the lighter lines) 
will be 1/8" and the distance between each major grid line 
(the heavier lines) will be 1" . 

Frequency determines how visible grid lines alternate with 
invisible grid lines. When you set a Frequency of 4, every 
fourth grid line would be visible, a frequency of 2 shows 



every other grid line. If Spacing were 1/8" and frequency 
was 4, there would be 3 invisible grid lines on the sheet to 
every one showing. The Grid Snap command will snap to 
any grid point, visible or not. 

Blue is the default color scheme of the grid. You can change 
the colors of both the major and minor grid lines using the 
Colors buttons in the Major (Grid) dialog. When you 




select either option, a color wheel appears. The scroll bar 
to the right of the color wheel controls relative color 
brightness. To change a color, click the desired shade on 
the color wheel. 

Draw Three Circles 

Each side of the cartridge consists of three concentric 
circles. These will be drawn using the grid and the 
coordinate display as references, to make sure they are the 
right size. 
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The following table explains how each circle tool works: 





0 Center and Point 


Specify a center point and a radius 




@ 1 Concentric 


Specify a center point and multiple radii 




Q Double Point 


Define two opposite points to establish the diameter 






(TJ Tangent to Line 


Draw a circle tangent to a line 




0 Triple Point 


Specify three points to establish the circumference 




$ Tangent to Entities 


Draw a circle tangent to any three entities. 




O Tangent to 3 Arcs 


Draw a circle tangent to three existing arcs or circles 




q Ellipse 


Define a boundary rectangle to set width and height 




jff Rotated Ellipse 


Draw an ellipse rotated at any angle 




Fixed Ratio Ellipse 


Draw an ellipse at a fixed size 





In this exercise, only the Center and Point tool will 
be used. 

1. Click on [Grid] , | and [Show Magnetic Point] 
the Snaps toolbar to be sure that they are on. 



Start the second circle by placing the cursor on the 
first circle and press <C> (for concentric). 

Move the cursor 



2. 

3. 

4. 

5. 



Select [Zoom Window] 



in the View toolbar. 



Drag a selection window around the top left quarter 
of the paper. The screen will redraw with a close-up 
view of this area. 

To start the first circle, select [Circle Center and 
Point] 0. 

Click on the intersection of the lines found at X = 2" , 
Y = 6". 

(Refer to the coordinate display at the bottom of the 
screen or the rulers to help you find the 
right location). 

Move the cursor up to X = 2", Y = 6 1/4" to finish the 
innermost circle. 



10. 



up toX = 2", 
Y = 67/8". Click 
to finish a 
second circle. 

Start the third 
circle by placing 
the cursor over 
one of the two 
circles press <C> 

Move the cursor 
up toX = 2",Y = 
7". Click to finish a third circle. 
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Draw Gear Tooth 

The finished drawing will have five gear teeth on each side 
of the cartridge. Each tooth is identical, so it is only 
necessary to draw one tooth, then copy the others. 

Take advantage of the grid when you draw the gear tooth. 
Also use a new snap, Middle Point. When Middle Point is 
active, the exact midpoint of a line can be identified for use 
(to start or end a line, place a copy, etc.). 

This technique is only one of several approaches that can 
be used in TurboCAD to create the desired results. We use 
this approach here so that you may experience special 
drawing and editing tools. 

1. Use [Zoom Window] [£. to 
get a close-up view ot the 
innermost circle. 

2. Select [Single Line] f | 
from the Standard toolbar. 

3. Click on the grid at X=l 
7/8", Y= 6 1/4" to start 

a line. 

4. Move the cursor down and right, and click at X= 2", 
Y=6 1/8". 

5. Start the second line at the 
end of the first line (X=2", 
Y=6 1/8"). 





Move the cursor up and 
right to X=2 1/8", Y=6 1/4" 
to finish the line. 

Select [Middle Point] X, 

Modes|Snaps|Middle Point from the Snaps toolbar. 

Click and hold on the Line tool until the fly-out 
toolbar appears. Select [Rectangle] Q . 

Click on the middle of the first line (the left line) at 
approximately X=l 15/16", Y=6 3/16". 




10. Move the cursor 
down to the 
coordinate fields 
display at the 
bottom of the screen 
(you can also press 
<Shift>+<Tab>). 
Highlight the value 
in the X field. Type 
"2 1/16" and 
press <Tab>. 

11. The value in the Y field is now highlighted. Type "6 
1/8" and press <Enter> to create the rectangle. 

Trim and Delete Lines to Finish the Tooth 

This next section introduces the Object Trim command. It 
is used to cut off unwanted portions of lines or other 
objects. Object Trim cuts one object using an intersecting 
object as the cutting edge. To use the command, you first 
identify the cutting edge. Then you identify the object to 
be trimmed, clicking on the part of the line (arc, etc.) that 
will be trimmed away. 

You may want to glance back at the finished design to help 
you understand how lines will be trimmed to form the 
gear tooth. 

Select [Trim] x x | or Modify|0bject Trim. The prompt at 
the bottom of the screen reads "Define the 
cutting edge." 

Click on the circle to identify it as the cutting edge. It 
will be highlighted. The prompt reads "Add cutting 
edge (Shift) or select object to trim." 

Click on the 
left angled 
line on the 
outside the 
circle to trim 
it away. 

Click on the other angled line on the outside the 
circle to trim it away. 



1. 
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5. Press <Esc> to deselect the circle as the cutting edge. 
The Object Trim command is still active, but you can 
now select a new cutting edge. 

6. Click on the rectangle to select it as the cutting edge. 

7. Click on the left angled line inside the rectangle. 

8. Click on the other angled 
line inside the rectangle. 

9. Press <Esc> to deselect 
the rectangle as the 
cutting edge. 

10. Click the left line as the 
first cutting edge. 




11. Hold the <Shift> key and click the second line as an 
additional cutting edge. 

12. Click on the top line of the rectangle to remove it. 

13. Click on the Select tool to end Object Trim. 

Copy Tooth Around the Circle 

The Radial Fit Copy tool will be used to make four new 
copies of the tooth, arrayed around the inside of the small 
circle. It is one of eight copy commands in TurboCAD. The 
Mirror command will be used later in this exercise. 

The following table shows how each copy tool works: 



Tool Action 


H | Linear Copy 


Copy objects along a line by stating the linear interval between each copy. 


°°° 1 Radial Copy 
(See Note: following table) 


Copy objects along an arc by stating the angular spacing between each copy and the 
angle between each copy. 


gg | Array Copy 


Copy objects in a two-dimensional pattern by stating the vertical and 
horizontal spacing. 


1 1 Linear Fit Copy 


Copy objects along a line by stating the total distance into which all the copies will fit. 


<%> | Radial Fit Copy 
(See Note: following table) 


Copy objects along an arc by stating the total angular distance in which all the copies 
must fit and the rotation of each copy relative to the previous copy. 


1 1 Array Fit Copy 


Copy objects into an array by stating the dimension of the rectangle into which they 


Li Mirror Copy 


Create a mirror image of an object on the opposite side of a line. 


^| Vector Copy 


Make a single copy of an object, specifying both the angle and distance of the copy 
from the original. 


tffi)| Offset Copy 


Creates a new offset object based on the shape of the selected object. 



NOTE: TurboCAD counts the original as one of the objects. So 
the number of copies that you want is actually the total number 
of objects required, notjustthe number of new copies required. 
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1. Choose the Select tool and then right-click (local 
menu) to turn off Open Window mode. Only objects 
totally enclosed in a selection window will 

be selected. 

2. If necessary, use the scroll bars to adjust the view, so 
that the entire inner circle is visible. Select the five 
lines of the gear tooth. 

3. Select Ed it| Copy Entities | Fit Radial. 

4. A dotted-line circle 
appears on-screen. The 
prompt line reads 
"Define the center of the 
copy process." 

5. Click on the grid 
intersection at the center 
of the circle (X = 2", 
Y = 6"). 

6. The prompt reads "Define the angle to fit the 
copies in." 

7. Move the cursor to the Inspector bar. Type 6 in Sets 





and 360 in Angle. 

8. Press <Enter>. The tooth 
will be copied around the 
inside perimeter of the 
circle, for a total of five 
copies (the original and 
the last copy are 
the same). 

9. Click on the Select tool to 
end Radial Copy. The 
result should look like the 
adjacent picture. 

Merging Lines into the Reel 

Two parallel lines extending from the top of the outer 
circles represent the exposure plate. The Double Line tool 
will be used to draw the lines, then the Object Trim 
command will merge the lines into the take-up reel. 
Double Line is actually one of eight tools that can draw 
parallel lines as a single entity. 
The eight double line tools are: 



//| Double Line Segment 
Double Line Multiline 
J Double Line Polygon 
Irregular Double Line Polygon 



Double Line Rectangle 
Rotated Double Line Rectangle 



^| Perpendicular Double Line 
fg Parallel Double Line 



Define two endpoints to draw a double line. 

Draw a series of connected double lines. 

Specify number of sides and draw a double line polygon. 

Draw an irregular-shaped double line polygon with any number 
of sides. 



Draw a horizontal double line rectangle. 

Draw a double line rectangle rotated at an angle. 



Draw a double line perpendicular to an existing line. 
Draw a double line parallel to an existing line. 
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You must set properties for the double line tools before you 
use the tools. Right-click on a double line tool icon, or 
select the double line tool and then choose [|||] (Menu: 
Format| Properties) to open the double line dialog. In the 
Double Line dialog you can: 

• Set the distance between the two lines. 

• Decide if the endpoints of the double line are to 
be open or closed (capped). Each endpoint can be 
set individually. 

• Set the alignment of the double line. The options are 
left, right, or center. If you choose left align, for 
example, the points you click on to identify the 
double line will become the left side. If you wanted a 
double line to straddle a series of points, you would 
choose Center Alignment. 

To determine which is the left and which is the right side 
of a double line, imagine yourself standing on the starting 
point of the line, facing the endpoint. No matter which 
way you rotate the line, the right side remains on 
your right. 

In the next sequence you will blend a double line to the 
outer circle. You will set the properties "on the fly" using 
the Local Menu (right click of the mouse on the double 
line tool). It is not necessary to explode the double line 
before using Object Trim to connect the line to the circle. 

1. Click on [Zoom Full View] joj View|Zoom|Full Viewin 
the View toolbar. 

2. Click on Zoom Window in the View toolbar. Starting 
at the margin border in the upper left corner of the 
Paper, drag a selection window around the drawing 
that is six major grid squares wide and three major 
grid squares deep. 

3. Click on [Double Line] // lnsert|Double Line|Single in 
the Standard toolbar. 

4. Right-click on [Double Line] q\ to open the 
Properties dialog. Click the [Double Line] tab. 




5. Highlight the value in the Separation field and 
type "l/8in" 

6. In the Reference section, select Right. 

7. Click on [OK]. 



8. Move the cursor to the top of the outermost circle. 
Click on the grid intersection at X 2" Y 7" to start the 
double line. 

9. Move the cursor right 1 1/2" and click on the grid 
intersection at X=3 1/2" Y=7" to finish the line. 




Double line drawn at top of circle 
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Merge Double Line into Circles 

Use Object Trim to integrate the new double line into the 
top of the take-up reel. 

1. Select Modify|Object Trim. 

2. The prompt reads "Define the cutting edge." Click 
on the double line. 

3. Click on the portion of the outer circle that passes 
between the double lines. 

4. Press <Esc> to deselect the double line as the 
cutting edge. 




The portion of the outer circle in between the two double lines has 
been trimmed away 

5. Object Trim is still active, awaiting selection of a new 
cutting edge. Click on the outer circle to select it as 
the cutting edge. 

6. Click on the bottom line of the double line inside the 
outer circle. 

7. Click on [Select] to end Object Trim. 




Trimming of the double line and circles is completed 
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Mirror Copy to Finish Cartridge 

One last step remains, to complete the object by creating a 
mirror image copy of the existing objects by using the 
Mirror Copy tool. The copy is placed across a line. 

Before you can mirror copy you will have to explode the 
double lines. If not, when you use Mirror Copy the new 
double lines will be mirrored both vertically and 
horizontally, giving an effect of flipping the double lines 
above the circle. (This happens because the double line is 
recorded as having a "left-to-right" orientation, which 
remains true after the Mirror Copy.) Try the sequence 
below without exploding first, if you like, to see this for 
yourself. Use [Undo] to get back to where you were, then 
explode the double lines before using Mirror Copy again. 

1. Click on the double lines with [Select]. 

2. Select Format|Explode. The double lines are now two 
individual lines. 

3 . Draw a selection window around the entire drawing. 

4. From the menu, select Edit|Copy Entities|Mirror or 
click the button in the fly-out toolbar. 

5. The prompt reads "Define the first point of 
the mirror." 

6. Click on the bottom right handle on the selection (a 
grid point). 
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7. The prompt reads "Define the second point of 
the mirror." 

8. Click on the top right handle on the selection. 

9. Click anywhere on the sheet to deselect objects and 
view the results of the mirror copy command. Press 
<F5> to redraw if necessary. 



for initial design as well as drafting. 

The symmetrical nature of the completed cartridge 
suggests the use of Mirror Copy to save steps. An 
alternative method would have been to save the left 
side as a block, and then place the block using the 
flipping technique described in Chapter 3. However, 
blocks are best used when there will be several 
repeated placements of an object. 

Double Line was used to draw the exposure plate 
because of the way the bottom line intersected the 
outer circle (before it was trimmed). Trimming is 
generally the easiest way to precisely connect a line 
to a circle when the line is not tangent or 
perpendicular. If Single Lines were used to draw the 
exposure plate, it would have been more 
complicated to draw the bottom line without using 
the Trim command. 




The completed cartridge 



Shortcuts and Alternatives 

It is quite common for experienced CAD users to integrate 
the use of drawing and editing commands to quickly create 
complex objects. There are clues to look for as you 
consider your project that point to design shortcuts. 

Using the cartridge as an example, here are the design 
clues and the techniques suggested by each clue. 

• The width of the tape path between reels and the 
distance between the outer circles are equal. The grid 
spacing was set to match these proportions. 



Practice Makes Perfect 

Try to practice the techniques presented in this chapter 
until they become routine. Object Trim, Explode, and the 
various copy commands are the most common 
non-drawing tools used in a CAD program. As you gain 
familiarity with them, they will become simple to use, and 
their usefulness will become obvious in a variety 
of situations. 



Drawing the first tooth centered at the top of the 
circle made it easier to visualize the symmetrical 
nature of each tooth. 

The combination of single lines, a rectangle, and 
Object Trim to draw the first tooth was one option; 
using Single Line Multiline was another. The 
line/rectangle/trim sequence required less 
step-by-step planning, because the intersection of 
the two single lines defined the bottom midpoint of 
the rectangle. 

Once the first tooth was drawn, Radial Fit Copy 
became the best tool for not only drawing the rest of 
the teeth. You could use Radial Fit Copy and the 
Undo tool to test various patterns, using Turbo CAD 
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Turbo CAD provides visual feedback to the user in several 
ways. You have already been introduced to two methods of 
visual feedback: the screen grid and the coordinate display. 
When the screen grid is active, you have visual feedback of 
the size of objects. Combine the on-screen grid with the 
accuracy offered by grid snap, and you already have a 
drafting tool more useful than pencils and graph paper. 

The grid and grid snap are only the beginning. This 
chapter will explain additional methods of visual feedback 
in TurboCAD. Concepts, tools, and commands to be 
covered in this chapter include: 



Rubberbanding 
Show Magnetic Point 
Ortho Mode 

Absolute, Relative, and Polar coordinates 

Zoom and Redraw 

Snaps 

Aperture 

The Coordinate Plane 

Origin Point and Relocate Origin 

Zooming and Panning 



The screen elements common to all Windows programs 
are also part of visual feedback in TurboCAD. For help on 
scroll bars, menus, toolbars, selection arrows, etc., refer to 
your Windows documentation. 

The features discussed in this chapter are found in the 
Modes menu and the View menu. This is the first of two 
chapters to cover visual feedback and control. More 
advanced features are discussed in Chapter 13, "Drawing 
Enrichment." 



Rubberbanding 



One of the most helpful visual feedback elements is called 
rubberbanding. When you start to draw a line or any other 
geometric object, after you place the start of the object, the 
line (or circle, etc.) attaches to the cursor until you finish 
drawing the object. The ability to see a line or other object 
on the cursor makes it easier to see how the modified 
object will look in the drawing. 



Drawing Aids 



Drawing aids are tools that allow accurate selection of 
drawing points. Drawing aids come in two types: snaps 
and geometric alignment aids. The main control for setting 
snaps and geometric drawing aids in the Drawing Aids 
dialog. The Drawing Aids dialog is accessed by 
right-clicking on the SNAP or GEO indicators in the 
Status bar. 

|SNAP | GEO | 

Once the Drawing Aid dialog is open, specific snaps and 
geometric alignment aids can be selected. 



V No Snap 
-Running Snaps 
W Vertex 

r Mid* Point 

V Arc Center 

I"" Jangent 

r Ortho 



I Quadrant Point 

V intersection 

r Grid 

[~ Nearest On Graphic 



-Geometric Aids 

1^ Show Magnetic Poin 

I - Extended Ortho 

1^ Apparent Intersection 
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Geometric Alignment Aids 

The Geometric Alignment Aids can be found by selecting 
Modes|Snaps. Geometric alignment aids are very similar to 
snaps. These tools are used to indicate the location of 
points that geometrically align to existing points in 
the drawing. 



Show Magnetic Point 



Extended Ortho 



Apparent Intersection 



Indicate the location of 
the closest available 
snap point. 

Indicate an imaginary 
point that is a ninety 
degree angle from any 

Indicate an imaginary 
point of contact for two 
non-parallel lines. 



Show Magnetic Point 

[Show Magnetic Point] visually identifies the location of 
snap points. The feature can be turned on or off. To toggle 
[Show Magnetic Point], use the Modes|Snaps|Show Magnetic 
Point menu item. A check mark appears in the menu by the 
title when the feature is active. 

When [Show Magnetic Point] is active, as you move the 
mouse cursor within a critical distance from the snap 
point, the rubberband line will be attracted to the snap 
point, previewing its exact location. When the cursor is 
over a snap point a small box will highlight the snap 
location. In other words, [Show Magnetic Point] locates 
potential connections that match the snap commands you 
have chosen. 



TIP: If you are using a slow computer, or working on a very large 
drawing, you may find this feature working slowly. 




location of mouse cursor 



snap point 
Rubberband attracted to a snap point 

Apparent Intersection 

Apparent Intersection locates the point where two lines 
would intersect if they were extended. When the cursor 
aperture is over an intersection point and this setting is on, 
the intersection point is indicated by dotted lines 
extending from the line segments to the point of 
intersection. Apparent Intersection will override any 
active snaps. 



0\ 

nr 1- "" ^ : mte 



indicators 



intersection 



original line segments . 



Extended Ortho 

Extended Ortho locates points that are located 
orthogonally (90 degrees) to existing vertices. When the 
cursor aperture is over an orthogonal point and the aid is 
on, the point is indicated by a dotted line extending from 
the existing point. If a point is orthogonal to more then one 
vertex, dotted lines will extend from each vertex. Extended 
Ortho will override any active snaps. 
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orthogonal 
vertices 



orthogonal Indicators 



Snaps 

Snaps were discussed briefly before, but a detailed 
discussion is now appropriate. Snap modes let you access 
an exact location such as a vertex, midpoint, etc. 

Use snaps whenever possible for two reasons. The first is 
accuracy. Using snaps to connect lines and other objects 
allows you to take full advantage of the accuracy available 



in TurboCAD. Some new users, not realizing the 
importance of snaps, try to "come close enough". 
However, this causes problems when zooming, 
dimensioning, etc. 

The second reason to use snaps is efficiency. Snaps help 
you locate the point you need quickly. 

You can define snap points that relate to objects, 
construction lines (covered in Chapter 7, "Geometric 
Construction"), and the grid. All snap mode functions are 
similar: you first set the snap mode, then click on or near 
the object that you want to snap to. Rather than placing the 
object exactly where you clicked the mouse, TurboCAD 
will place the object according to the snap mode. The exact 
location chosen depends on the snap mode in use. 

Here is a list of snaps and their functions in TurboCAD: 



No Snap 

^| Ortho Mode 
| Snap to Vertex 

X, I Snap to Midpoint 
p| Snap to Arc Center 
©| Snap to Quadrant Point 

jf~ Snap Tangent to an Arc 
x| Snap to Intersection 

Snap Perpendicular 



<S> Connection is made to the exact location of the mouse click. No 
Snap turns off any active snaps. 

[Shift] Limit lines to 90 degree angles. 



<V> 

<N> 
<M> 
<C> 
<Q> 



<l> 

<G> 
<J> 



Snap to the nearest end of a line segment, endpoint of an arc, or 
corner of a polygon, multiline, or text element. 

Snap to the nearest point on any entity 
Snap to the midpoint of a line segment. 
Snap to the center of an arc or circle. 



Snap to the nearest quadrant point (at 0, 90, 180, or 270 degrees) on 
a circle or arc. 



Snap to the nearest point on a circle or arc. There is no SEKE for 
this snap. 

Snap to the nearest intersection of two lines. 



Snap to the nearest grid point or intersection of grid lines. 

Places the endpoint of a line on the specified line so that the new 
line is perpendicular to that line. This snap is available for use with 
the keyboard only. 
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Single Entry Keyboard Equivalents (SEKEs) 

You can change snap modes in four different ways. You can 
use the menu, the Drawing Aid dialog, the local menu, or 
with Single Entry Keyboard Equivalents (SEKEs). 

We have already used several SEKEs to allow us to snap to 
the end or middle of lines. Each snap mode has a keyboard 
shortcut. As you become more familiar with TurboCAD 
you will find yourself using the SEKEs in preference to 
physically clicking the snap mode in the snaps toolbar. 
There is a list of the SEKE's on the last page of Chapter 17, 
"Increasing Productivity." 

The SEKE keys are unique to TurboCAD. You don't even 
have to click the mouse. For example, simply pressing <V> 
will have the effect of changing to [Vertex] via the local 
menu and clicking the mouse cursor. This dramatically 
increases efficiency while drawing. 



NOTE: Remember to position the cursor in the correct position 
before pressing the snap SEKE. 



TIP: To change the snap mode on a permanent basis, press 
<Shift> in conjunction with the SEKE. This will have the same 
effect as clicking the snap in the Drawing Aid dialog, allowing 
you to use the mouse for defining several successive points in 
that mode. For example, press <Shift>+<V> to permanently 
turn on [Vertex] or<Shift>+<S> to turn off all snaps. 



Local Menu 

The local menu is available at any time while using 
TurboCAD by right-clicking. The local menu is 
context-sensitive. This means specific commands and 
options available change with the current activity. Local 
menus provide suggestions of possible commands that are 
appropriate to the current activity. 



Tip: Not taking advantage of the local menu is like struggling to 
lift a heavy rock when a champion weight lifter has offered to 
do it for you. 



TurboCAD does a good job of choosing what commands 
and tools should be in the local menu at any given time. 



Whether you choose a snap from the menu or the Drawing 
Aid dialog, the effect is the same: the snap mode remains 
active until you reset it. The local menu is different: use it 
for quick mode changes, or local snaps. This means that 
when you change snap modes in the local menu, the snap 
you choose remains in effect only until you define the next 
point (finish drawing the object, etc.). TurboCAD then 
switches back to the last mode you set in the main menu, 
or toolbar, or defaults to [No Snap] mode. 

Local snaps and SEKE keys are useful because they let you 
set the snap mode you use most frequently in the main 
menu or toolbar, then switch modes "on the fly" as 
you draw. 

Combining Snap Modes 

Some snap modes can be combined with one another while 
others are mutually exclusive. The most obvious is [No 
Snap], which turns off all other snap modes. [Snap Nearest 
on Graphic], (which snaps to the nearest point on any 
object) also turns off all other snap modes. [Magnetic 
Point], stays on no matter which snap modes are active. 

The remaining snap modes all connect to a particular node 
(nodes are key points that define the object), and they are 
not mutually exclusive. For example, [Snap to Grid] and 
[Snap Vertex] can both be active at the same time. If both 
are on, and you click the mouse over a grid point and a line 
segment, the point will snap to either an endpoint of the 
line segment or to the grid point, depending on which is 
closest to the cursor. For a more detailed discussion of this 
kind of situation, see Aperture below. 

The snap modes that can be used at the same time are all 
in the same section of the Modes|Snaps submenu, and are 
displayed together in the Snaps toolbar. Exercises 
throughout the rest of this book will introduce the various 
snaps not already used. The [No Snap] tool will not turn off 
Ortho Mode (defined later in this chapter). 

Aperture 

The phrase "a critical distance" was used above to describe 
how Magnetic Point assesses potential snaps. This critical 
distance between the point of the mouse click and the snap 
point is called the snap aperture. You can think of the snap 



6-4 



For updates and additional information. 



Chapter 6 Designing Exactly 



aperture as a circle centered around the point of the mouse 
cursor. If a qualifying snap point is located within the snap 
aperture at the time of the mouse click, your action will 
connect to that snap point. If more than one object is 
located within the snap aperture, the connection will be 
made to the closest snap point. 

To display the snap aperture, select Options|Pref erences and 
select "Show Aperture". The aperture appears as a circle 
around the cursor. You can also control the radius of the 
snap aperture in the same dialog. 



Tip: If you use the Coordinate Fields to define a point, you 
override any active snap. 



Ortho Mode 

The word 
orthogonal 
comes from the 
Greek: "ortho-" 
meaning straight 
and true and 
"-gon" refers to 
object and 
angles. Ortho 
mode in 
TurboCAD 
(Modes|Snaps|Or 
tho) limits the 



click here 




to define a point here 



movement of the cursor if it is showing rubberband action 
as you create an object. By default, Ortho Mode will limit 
the angle of the rubberband to be parallel to either the X or 
Y axis. Another way to define this effect would be to say 
that an object can only be drawn to either true vertical (a 
heading of either 90 or 270 degrees on the coordinate 
plane) or true horizontal (a heading of either 0 or 180 
degrees on the coordinate plane). 

Ortho mode can be modified to change the direction a line 
points and the number of degrees between headings. For 
example, you could force lines to be drawn at 30 degree 
increments starting at a heading of 10 degrees. The menu 
item to change the default Ortho setting is (Menu: 
0ptions|Drawing Setup|Angle). 



The <Shift> key will temporarily toggle Ortho mode. If 
Ortho mode is on, and you need it off temporarily, press 
<Shift>. Or, if Ortho mode is off, and you want it to help 
you draw just one line, press <Shift>. 

Running Snaps and Aids 

It is possible to activate and deactivate selected snap and 
geometric alignment aids as a group. When the SNAP or 
GEO indicators in the Status bar are clicked they will 
toggle snaps and aids on or off. When the indicators are 
black the associated tools are active. When the indicators 
are grey the associated tools are turned off. Each indicator 
controls it's own tool type so it is possible to turn the snaps 
off and leave the geometric alignment aids on. When snaps 
or aids are turned on they are said to be "running." 

The Coordinate Plane 

The coordinate plane was introduced in Chapter 2, "What 
Is CAD?", but not explained in-depth. The coordinate 
plane, and the various ways of using it, are fundamental to 
any CAD program. The objects you draw are stored in the 
drawing file by their location on the coordinate plane. 
TurboCAD offers three coordinate system modes: Absolute, 
Relative, and Polar. Absolute and Relative are based on the 
Cartesian coordinate system; Polar is not. 



4,3 



f2,1 



Cartesian 
Coordinates 

The Cartesian 

coordinate system ^2>2 
starts with an origin 
point, through which 
two axes pass at right 
angles. The 

horizontal axis is X, f2,-2 2,-2 

the vertical axis is Y. 
You can locate any 
point on the plane by its distance along each axis. For 
example, to state the location of a point that is 2 units 
measured horizontally from the Y axis and 3 units 
measured vertically from the X axis, you would use the 
coordinates (2,3). For locations to the left of the Y axis or 
below the X axis you need to use negative values. To 
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specify a location 2 units to the left of the Y axis and 2 units 
below the X axis, you would use the coordinates (-2,-2). 

Absolute Coordinates 

The phrase absolute coordinates means you are defining the 
location of points on the coordinate plane relative to the 
origin point (0,0). By default, the origin is in the lower left 
corner of the page. The origin never changes location 
unless you redefine it. 

Relative Coordinates 

Sometimes it is more important to know how far the cursor 
is from the last point placed than to know how far it is from 
the origin point. The coordinate display can be adjusted 
for this: it is known as relative coordinates. You are defining 
the location of points relative to the last point placed. For 
example, every time you click to draw a line, that 
particular endpoint becomes the new (0,0) location. 

If the cursor is at (0,0) and you move the cursor 1 " up and 
1" right, the coordinate display will show X=l" Y=l". If 
you start a line at this location and then move the cursor 
1" up and 1" right again, the coordinate display will read 
X=2" Y=2". Now switch to Relative Coordinate Mode. As 
soon as you click the mouse to define that point as the start 
of a line, the coordinate display reverts back to showing 
X=0, Y=0. Move the cursor another inch to X= 1 " Y= 1 " , and 
the coordinate display again reads X=l" Y=l". You are 
measuring the location of the cursor by its distance from 
the last point placed, rather than the origin point. 

When TurboCAD is displaying relative coordinates, the 
plus-or-minus character ( ± ) precedes the X or Y in the 
coordinate display, and the last point placed on the 
drawing is highlighted with a small solid red square. 

An easy way to remember the difference between absolute 
and relative coordinates is to use the analogy of street 
addresses. If you say "my friend lives at 456 Mulberry 
Lane," you are using a precise address or an absolute 
coordinate. If you say "my friend lives three blocks over 
and one block up," you are using relative coordinates. 

For both absolute and relative coordinates, X is for left and 
right (horizontal) movement, and Y is for up and down 
(vertical) movement. 



Polar Coordinates 

The Polar Coordinate system takes the relative method of 
identifying locations and moves one step beyond. A polar 
location is defined by its distance and angle (measured 
from the horizontal) from the last point placed. 
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Drawing with Coordinate Systems 

TurboCAD lets you change coordinate systems at any time. 
If you draw the outer wall of a house, for example, you may 
want to start the first wall with absolute coordinates. Each 
successive wall, however, could be defined by its length 
and angle relative to the first wall, so you might use polar 
coordinates for the remaining points. 

You will learn about 3D coordinates in Chapter 14, "Using 
3D in TurboCAD". 

Views of the Drawing Space 

The TurboCAD drawing space is a plane on which you 
draw. A view is the area of the drawing space that appears 
on your screen. As your drawing becomes larger and more 
complex, it is important to be able to find views that let 
you work at the right location in the drawing and show an 
appropriate level of detail. 

TurboCAD offers a variety of options for adjusting the 
view, such as panning (moving the view but not the size 
that objects appear) and zooming (changing the size in 
which the objects appear) . Other powerful ways to control 
your view of the drawing include selectively viewing 
layers, and Viewports. 
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Zooming 

Zooming means to move in or out of the drawing space, 
viewing the drawing at a greater or lesser level of detail. 
The Zoom Window command was used in the last chapter. 
It is one of several zoom commands found in the view 
menu and in the Zoom toolbar: 

Actior 



Zoom In 



Zoom Out 



Window 



0 



Zoom Extents 



Full View 



Printed Size 



Move one step into 
the drawing. 

Move one step away from 
the drawing. 

Select a specific area to 
view by picking points on 
the screen. 

Zoom to a view that 
contains all of the objects in 
the drawing. 

Display the full sheet. 

View the drawing at the size 
it will be when printed 
(no button). 



An additional zoom command, Previous View, is not in the 
Zoom submenu, but is found at View|Previous View. This 
command is especially handy for switching back and forth 
between two views. 





One quick and easy way to zoom is to use the plus <+> and 
minus <-> keys of the numeric keypad: <+> zooms in one 
step; <-> zooms out one step. The amount of each step 
depends on the zoom factor, which by default is 2. With the 
zoom factor at 2, Zoom In cuts the view in half, Zoom Out 
doubles the view. The zoom factor can be changed in 
Options|Program Setup dialog. 

When you zoom in and out using the <+> and <-> keys, the 
view centers on the mouse cursor. If you zoom in using a 
menu or toolbar command you will zoom in on the center 
of the current view, regardless of cursor location. As you 
zoom out, TurboCAD simplifies small objects to increase 
redraw speed. 



TIP: To Zoom In on a particular point in the drawing and place it 
at the center of the screen, place the mouse cursor over the 
point and press <+> on the numeric keypad. Press <-> to 
Zoom Out. 



Panning 

Panning means to move the view to another location 
across the drawing. TurboCAD provides two menu 
commands for panning plus the scroll bars and the use of 
the arrow keys. 

The scroll bars work the same way they do in other 
Windows programs. You can click the scroll bar arrow 
buttons to scroll one step, click in the body of the scroll bar 
to scroll about one-third of a screen, or drag the scroll box 
to move quickly across the drawing. You can also use the 
arrow keys to move in smaller increments. 



TIP: To quickly pan to a specific point, place the mouse cursor at 
the point, then press <Ctrl>+<End>. The screen will instantly 
move to a view with the point you chose at the center of 
the screen. 
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The Pan commands are found in the View menu: 



Pan to Point Scroll the drawing so that the 

point you choose is at the center of 
the screen. 

Vector Pan Choose a point and a destination 
and scroll the drawing so that the 



Exercise: Divide the Area of a Triangle 

The following tutorial 
will give you practice 
using some of the tools 
and commands covered 
in this chapter. The 
project is to divide the 
area of a triangle into five 
parts, each with equal 
area. The end result 
should look like this: 



1 . Start a new 
drawing using the 
"Normal Metric" template. 

2. Select [Zoom Window] •. | . Move the cursor to the 
upper left corner of the paper, and click to start 
selecting an area. Move the cursor down and to the 
right until the selection rectangle covers the upper 
left quadrant of the paper, and click to zoom in. 

3. Turn on Snap [Grid] . | (Menu: M odes |Snaps | G rid) . 

4. Select [Multiline] ^jj (Menu: lnsert|Line|Multiline). 

5. Notice how the major grid lines form squares on the 
paper. To start the triangle, click once at the 
intersection of a horizontal major grid line and a 
vertical minor grid line. 

6. To finish the left side of the triangle, move the cursor 
straight down to the next horizontal major grid line, 
and click to set the line. 




7. To draw the 
bottom line of the 
triangle, move the 
cursor three grid 
spaces to the right 
and one grid space 
up, and click to 
complete the line. 

8. To complete the 
triangle, right-click 
and select Close 
from the local menu. 

9. Move the cursor into 
the center of the 
triangle. Press the 
<+> key on the 
numeric keypad to 
get a close-up view of 
the triangle. 

10. Select the [Double 
Point Circle] Q 

(Menu: lnsert|Circle/Ellipse|Double Point) from the 
circle fly-out toolbar. 

11. Click on each end of the left line of the triangle to 
draw a circle using the line as the diameter of 
the circle. 

12. Select [Single Line] 

f I. Next, using the 
horizontal minor grid 
lines as a guide, draw 
four horizontal lines 
as shown. To draw 
the first line, click on 
the line one grid 
intersection below 
the top. Move the 
cursor left so that the 
line will intersect the 
circle, and click on a 

grid point to end the line. Repeat the process three 
times at the other intermediate grid points along the 
left side of the triangle. 
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13. 



14. 



Select [Arc Center and Radius] I from the Arc 
fly-out toolbar of the Standardtoolbar. 

Right-click on the SNAP indicator in the status bar to 
bring up the local menu and select [Arc Center and 
Radius] and [Show Magnetic Point]. 

Next draw a series of arcs intersecting the left side of 
the triangle. Each arc will start at the intersection of 
the dividing lines and use the top of the triangle as 
the center. 




For the first arc, start by clicking at the top corner of 
the triangle, to set the center of the arc. 

Click on the intersection of the top dividing line and 
the circle, to set the radius. Click again at this same 
location to set the start of the arc. 

Move the cursor to the right and press <N> (Nearest 
on Graphic Snap) when the cursor is over the circle. 

For the second arc, start by clicking at the top corner 
of the triangle, to set the center of the arc. 

Move the cursor to the intersection of the second 
dividing line and the circle, and click to set 
the radius. 

Click again at this same location to set the start of the 
arc. Move the cursor to the right and press <N> when 
the cursor is over the circle. 

Repeat the previous steps (draw two more arcs) to 
match the illustration. 

15. Select [Parallel Line] ^/J (from the Line fly-out of the 
Standard toolbar). 



17. 
18. 




16. [Parallel Line] 
draws a straight 
line parallel to a 
line you select. 
Click on the 
bottom line of 
the triangle. To 
draw a line 
parallel to it, 
click on the next 
nearest 

intersection of an arc with the left side of the triangle. 
Continue the process, drawing lines that are parallel 
to the bottom line of the rectangle and have the 
intersection of the left side and an arc as one end. 
The regions defined inside the triangle by the parallel 
lines are equal in area. 

Click [Select] k | in the Standard toolbar. 

<Shift>-click on every 
object in the drawing, 
except the triangle 
and the intersecting 
lines, that defines the 
equal areas. Press 
<Delete> to delete 
these objects. 

19. Save the completed 
drawing in the 
IMSVTCD50/Drawin 
gs sub-folder as 
Divided 

Triangle. TCW. You 
will use it in another 
exercise later. 




Delete unnecessary lines 



A Better View 

Not all the features mentioned in this chapter were used in 
the tutorial. You may need to refer back to the explanations 
in this chapter as the other commands are used. Practice 
zooming and panning, using various snaps, and explore 
differences between relative, absolute, and polar 
coordinates as you draw. Experiment and see if you 
develop preferences for any of the many kinds of designing 
exactly in TurboCAD. 
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Part One — Lines and Angles 



In this chapter, we will cover geometric construction. Don't 
let the phrase intimidate you; it means taking advantage of 
geometric objects and their relationships. We will cover 
the use of straight lines, polygons and angles. Chapter 11, 
"Drawing Techniques" will cover the use of circles, arcs, 
ellipses and curves. 



Basic Definitions 

Let's start with a quick review of basic geometric terms: 



Point 



Line 



Angle 



Circle 



A point is an exact location in a drawing. TurboCAD 
offers a [Point] tool for marking these locations with one 
of five marks: dot, star, square, cross, and circle. All of 
these shapes except for the dot can be adjusted for size. 
Right-click on the [Point] tool, then select the [Point]. 

A line is the measured distance between two points. A 
straight line is the shortest distance between two points. 
Generally in this book when it says "line" it means 
straight line. 

The figure formed by two lines extending from the same 
point. Angles are measured in degrees. One degree is 
1/360 of the distance around a circle. The angle formed 
by the meeting of two lines can be measured from both 
the inside and the outside. 

A circle is a closed plane curve with every point 
equidistant from a fixed point within the curve. We call 
the fixed point the center. These are the parameters of 
a circle: 

• Diameter, the distance from one point on the circle 
through the center to the opposite side. 

• Radius, the distance from the center point to the outside. 

• Circumference, the distance traveled going all the way 
around the circle. 



exterior angle 




interior angle 



Circumference 
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Arc 


A portion of the circumference of a circle. 


Ellipse 


A closed curved surface that looks like a stretched 
circle. An ellipse is a precisely constructed object, 
defined as the path a point makes if the sum of its 
distances from two fixed points is held constant. The 
Greek root of the word ellipse means "to fall short." 
Literally, the Greeks considered an ellipse to be an 
attempt at a circle that fell short. 
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point is said to be tangent. 


Chord 


A chord is a straight line that connects the two 
endpoints of an arc. 


Parallel 


When two straight lines on a plane do not intersect, and 
remain the same distance apart at all points along the 
length, they are parallel. 


Perpendicular 


When one straight line meets another at a 90 degree 
angle (or a right angle), they are perpendicular. If one 
line is vertical, and the other is horizontal, they are 
perpendicular. 


Bisect 


To bisect an angle is to divide it into two equal sections. 
In this chapter you will bisect lines and angles. 


Polygon 


A polygon is an object with three or more straight sides 
that form a closed figure. A regular polygon is a polygon 
with all sides the same length. 


Triangle 


A triangle is a three-sided polygon. It has three straight 

Iitipc citiH frirpp intprini" dfinlpc An pnni \o tf>va 1 tTidtirrlp ic 
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one with each side of equal length. 


Rectangle 


A rectangle is a four-sided polygon in which all angles 
are right angles. 


Square 


A square is a four-sided polygon in which all angles are 
right angles and all sides are the same length, (a square 
is also a rectangle). 



t to arc 





rectangle 




triangle 



square 
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Construction Techniques 

These construction techniques are presented in simple 
examples, so that you can use them in more complicated 
drafting settings as required. The concepts presented are 
the same as if you were in a traditional drafting course 
using pencil and paper. The first technique is a good 
example of the tremendous difference between manual 
drafting techniques and CAD. 

Bisect a Line with a Point 

A common manual drafting technique is to bisect a line. 
Using manual methods, bisecting a line requires the use of 
a straightedge and a compass. Two arcs and a second line 
must be drawn to correctly bisect the line. The process 
takes several steps. The technique is much easier 
in TurboCAD. 

If you need to draw from the bisection point, the Line tool 
should be active before you select Middle Point Snap. If 
you need to mark the location, select a point mark from the 
Point tool on the Standard toolbar before selecting 
[Middle Point]. 

Start the Line command (or another command that 
requires point entry): 

1. Givenanystraightline,select[Middle Point] X, I from 
the Snap toolbar. All other Snap tools should be off. 

2. Click on any point along the line. TurboCAD will 
calculate the exact center of the line, bisecting it for 
you. You may optionally select [Middle Point] as a 
local snap (active one time only) with a right-click, 
or with <M>. 



The first step in creating a perpendicular line is to 
identify the line from which the new line will appear. 
Click on the existing line. Move the cursor around to 
see the effect as the new line stays perpendicular. 

The prompt on the status bar is now asking for a 
specific point though which the perpendicular can 
be drawn. In this case we will use the exact midpoint 
of the line itself. Move the cursor onto the line and 
press <M> for Midpoint snap. Move the cursor 
around again and notice the effect: the line is now 
fixed a the middle of the line, stays perpendicular, 
and will vary in length only. 

Note: You can use any snap mode (such as <V> for vertex) or 
coordinate to fix the position of the line, it may or may not he 
on the line itself. When it is on the line you can move the mouse 
to check that it is placed in the correct position. 



You are now 
required to 
determine the 
length of the new 
line. You can use 
the Length field 
on the Edit Bar. 
Press <Tab> and 
type 0.5 to set the 
length of the line. 
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Perpendicular 


B 












M 


0.5 j 










J 



Note: Negative numbers place the line on the opposite side of 
the line. End by pressing <Enter>. 



NOTE: You can type in a length and lock it by checking the lock 
field to the left of the Length box. You can then use the mouse 
cursor with snaps to define the position of the new line, and 
then use the mouse to define the side of the line on which you 
would like the line to appear. This distance will become the 
length of your perpendicular line. 



A straight line marked with a point 

Bisect a Line with a Perpendicular Line 

1. Draw a single line at any angle. 

2. Select [Perpendicular] from the Line fly-out on 
the Standard toolbar. 



Draw a Line at a Specific Heading 

1. Select [Line] y\. 



Start the line with 
a point. 



|l_ine 










Length 


3.53 in 


□ 


9.46 ( 


Angle 
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Type the length of the line into the length field in the 
Edit Bar. 

Type the angle (the required heading of the line) in 
the Angle field of the Edit Bar, and press <Enter>. 



Note: It does not matter whether TurboCAD is in Absolute, 
Relative or Polar mode. The Edit Bar will display Length and 
Angle when the Line tool is selected. 

Bisect an Angle 

To bisect an angle is to divide an angle equally with a third 
line. Given any two lines that meet at a common endpoint 
to form an angle, use [Fit Radial Copy] to draw a line that 
bisects the angle. This method creates an extra line that 
must be deleted when the angle has been bisected. 

The line to select for [Fit Radial Copy] is the one that must 
be copied counterclockwise toward the other line. 
Depending on the orientation of the lines and the angle to 
bisect, the line to copy might be above or below, left or 
right, of the second line. Use the illustrations as a guide to 
see how the procedure works. 

1. Draw two lines as illustrated below. Use [No Snap] 
,g>'| or [Grid] . | to draw the first line; use [Vertex] 
(with all other snaps off) to draw the second. 




2. Click on the [Select] J*J tool. 

3. Make sure [Vertex] | is the only active snap. 

4. Select the line that is on the clockwise side of 
the angle. 




5. Select [Radial Fit Copy] » | 
(Menu: Edit|Copy Entities| Fit Radial). 

6. The prompt reads "Define the center of the copy 
process." Click on the common endpoint of the 
two lines. 

7. In the Edit Bar, select the value for Sets and type 3. 
end of line to select to set angle 

new bisecting line 
first line to select for copying 



8. The prompt reads "Define the angle to fit the copies 
in." Click back in the drawing window to shift the 
cursor focus to the drawing. Click on the distant 
endpoint of the second line. 

9. A new line appears between the first two. This line 
bisects the angle. An extra line has also been created; 
it is on top of the second line (the line not copied). 
Select it by clicking away to deselect the original line 
and then press <F7>. (By pressing <F7> when nothing 
is selected you select the last object drawn). Press 
<Delete> to delete the extra line. 

Divide an Angle Into Any Number of Parts 

With only one change, the steps above used to bisect an 
angle can also be used to divide an angle into any number 
of equal parts. Instead of typing 3 in the Sets field of the 
Edit Bar, type a number that is one higher than the number 
of ways you need to divide the angle. Remember to delete 
the extra line on top of the line which was not copied. 

Draw a Line Parallel to an Existing Line 

TurboCAD has a Double Line command when you need to 
draw two parallel lines. When you need to create a new 
line that is parallel to an already existing line, use 
[Parallel Line]. This tool requires one click to select the 
existing line and another to define the position of the new 
parallel line. 
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Tip: It is very useful to lock the distance field on the Edit Bar 
and then to use the mouse to indicate the position of the line 
with the second click. 



Divide a Straight Line into Proportional Parts 

Two methods are available to divide a straight line into 
proportional parts. The first technique does not break the 
line into separate pieces but marks off equal distances 
along the line, just as you would on paper with a pencil 
and a ruler. This technique uses the Edit|Copy 
Entities|Linear command to copy a Point along the distance 
of the line. Once the points are placed along the line, they 
can be snapped to with [Vertex]. 

The second technique to divide a straight line into 
proportional parts uses Node Edit. We will discuss both 
methods in detail. 

Divide a Straight Line into Proportional Parts Using 
Linear Copy 

1. Draw a line (use any method). 

2. Click [No Snap] M 

3. Press and hold on the Point tool until the fly-out 
toolbar appears. Select the Star shape (or any other 
shape you prefer). 

4. Click [Vertex] j^J. Click on one endpoint of the line 
to place a star. 

5. Use [Select] tj | to draw a closed selection window 
around the star. (You may need to close the selection 
window by right-clicking to get the local menu and 
turning off Open Window mode.) (You could also 
press <F7> to select the star). 

6. Select Edit|Copy Entitles | Fit Linear. 

7. The prompt reads "Select the final position of the 
reference point." 

8. Press <Tab> until Sets is highlighted in the Edit Bar. 
Type a value that is one higher than the number of 
line segments you need to identify. 

9. Click on the opposite end of the line to shift activity 
back to the drawing screen, and again (one click in 
the drawing area will finish the command) to select 
the end of the line for the copy command. The stars 
will copy along the line. 



Divide a Straight Line into Proportional 
Parts Using Edit Node 

Nodes are hidden markers that identify elements of 
geometric objects in TurboCAD. A straight line, for 
example, has a node at each end. A triangle drawn using 
irregular polygon has three nodes, one at each corner. 

In Edit Node mode you can reshape entities by directly 
manipulating nodes. One of the available options in Node 
Edit is to divide line segments into any number of 
sub-segments of equal length. 

1. Draw a line, 
using any 
method that 
you prefer. 

2. Select 
the line. 

3. Right-click 
to summon 
the local 
menu. Select 
Edit Node. 

The appearance of 
the selection 

changes when you shift to Node Edit mode. Instead of a 
selection box with handles, you will see highlighted 
objects with nodes displayed as blue rectangles. 

4. Place the mouse cursor on the line. 

5. Right-click to open the Local Menu and choose 
Segment Divide. The Divide Segment By 
dialog appears. 

6. Enter the number of parts into which you want to 
divide the line, then press <Enter>. 

7. Click anywhere on the screen to deselect the line. 

The line looks no different unless selected for Node Edit. 
But now the line has nodes that divide it into proportional 
segments. You can snap to any of these nodes with [Vertex] 
— they do not need to be visible. If you have [Show Magnet 
Point] active you will see new lines snap to these 
new vertices. 
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Number of Parts |5 
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Draw the Golden Mean of a Line 

The golden mean is a relationship between two objects, 
used by ancient philosophers and modern designers that is 
universally appreciated as aesthetically pleasing. Given 
any line, the golden mean of that line has a ratio of 0.618 
to 1. For example, if a given line is 1 unit in length, that 
line's golden mean will be 0.618 units in length. 

To draw the golden mean of a line in manual drafting, it is 
necessary to place three arcs and an extra line. But in 
TurboCAD it is much easier. If you know the length of the 
original line, use a calculator to multiply the length by 

0. 618. The product is the length of the line's golden mean. 

Follow the steps below to draw a right triangle; the height 
will be the golden mean of the base. The distance of the 
base line in this example will be 4 inches. 

1 . Start a new drawing with the Normal template. Select 
[Multiline] jSj from the Line fly-out toolbar. 

2. Start the triangle with a point. Move the cursor to the 
right, then press <Tab> to switch to the Edit Bar. Type 
4 in the Length Field and <Ta b> to the Angle field and 
type 0 <Enter> to set the length of the baseline. 

3 . Press <Ta b> to return 
to the Angle Field 
and type 90 and 
press <Enter>. Press 
<Tab> and type 4 in 
the Length Field. 
Press <Enter>. 

4. Right-click and 
select Close from the 
local menu. 

TurboCAD will close the triangle. 

5. Press <F7> to select the last object drawn. 

6. Press <Tab> twice to reach the Scale Yfield in the Edit 
Bar and type 0.618 <Enter> to scale the triangle in the 
vertical direction. We now have an aesthetically 
pleasing triangle! 

Construction Lines 

As you draw, there may be times when you would like to 
use a line or circle for visual reference, but don't want to 




Golden Mean triangle 



add a new entity to the drawing. Use a construction line for 
this purpose. Select lnsert|Construction and select one of 
two choices: Horizontal Line or Vertical Line. 

You can place construction lines with snaps, and can snap 
to them with any relevant snap command. 
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Construction lines appear as dot-dash lines in a drawing 

Construction lines exist on their own layer, called 
$CONSTRUCTION. You can edit their appearance (line 
type and color) by editing the $ CONSTRUCTION layer 
(Menu: Opti on s| Layer). Construction lines are for visual 
reference only, and cannot be selected like an object, but 
snaps will work with construction lines (with the 
exception of [Middle Point] or [Vertex]). Use the options at 
(Menu: EditjClear) to delete construction lines. 



TIP: You can draw any entities on the construction layer. If you 
choose the Pen Color and Line Style as "By Layer" they will 
appear as constructions. 



Aligning Objects 

At times, you might realize that some objects in the 
drawing need to be rearranged so that they are aligned to 
each other. TurboCAD offers seven align commands for 
this purpose. They are found in the Format menu. 
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To use any of these Align commands, select the objects you wish to align: 



Align Bottom moves the selected objects to the bottom of the selection's bounding box 

Align Along Line moves the selected objects along a construction line that you place 

Align Middle 
Align Top 
Align Left 
Align Center 



centers the selected objects vertically in the selection's bounding box 
moves the selected objects to the top of the selection's bounding box 



aligns the left edges of the selected objects along the left edge of the bounding box 
centers the selected objects horizontally within the bounding box 



Align Right 



aligns the right edges of the selected objects along the right edge of the bounding box 




Middle alignment before 



Taking Advantage of 
Construction Techniques 

The techniques explained in this chapter have one basic 
premise in common with manual drafting 
techniques — they must be practiced if you intend to use 
them effectively. As you begin to create your own projects, 
look for opportunities to use the techniques presented in 
this chapter. Situations such as the need to bisect an 
angle, divide a line into equal segments, or align objects 
are fairly common. 




Middle alignment after 
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You will find the ease and speed of Turbo CAD encourages 
you to make changes as you go along. You can use 
Turbo CAD's editing and modification commands to 
rearrange, reshape, copy, replace or otherwise alter any 
part of a drawing. 

The ability to make changes quickly and easily is an 
important part of what makes a CAD program superior to 
manual drafting and makes TurboCAD a tool for both 
design (the creative process of deciding features) and 
drafting (the graphic representation of a design). 



Editor Modify? 



The commands in TurboCAD for making changes have 
been organized in two categories: editing and modifying. 
There is a menu for each, as well as a fly-out toolbar for 
each. TurboCAD uses the following definitions. 

Editing is manipulation of existing objects. Copying 
an entity, removing it, moving it, or placing it in a file 
created by another program, are examples of editing. 
Many editing commands make use of the Windows 
Clipboard. Under this definition, editing usually 
means the original entity is not changed. There are 
exceptions, and they will be covered in this chapter. 

Modifying is alteration of existing entities. If you 
need to cut an object, or otherwise change objects, 
you are modifying objects. 

There are two additional differences between the tools in 
the Modify menu and the Edit menu. When you use the 
Edit menu tools, you must first select the object or objects 
that you want to edit. Then you execute the operation on 
the selected object (move, copy, erase, etc.) The Modify 
menu tools are similar to drawing tools, in that you first 
activate the tool, and then follow a series of steps to 
complete the modification. When you finish the operation, 
the tool remains active so that you can modify another 
object. You must switch to another tool to shut off the first 
tool. In addition, edit and modify commands behave 
differently on objects. 
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NOTE: The operation is performed on entities that have not been 
previously selected. 



The rest of this chapter is given over to tutorials 
that explore the use of various editing and 
modifying commands. 

Modify the Divided Triangle 

The first exercise will be to make changes to the triangle 
drawn in Chapter 6, "Designing Exactly," which was 
divided into sections of equal area. When the exercise was 
completed, the lines which divided the triangle had not 
been trimmed. You will do so now. 

If you had not saved the drawing as 
C:\IMSI\TCW60\Tutorials\ 
Dividedtriangle.tcw, you can 
quickly draw a triangle and then 
draw some single lines over the top 
of it, to create an approximate 
version of the object described 
below. Then you can still trim the 
lines as explained below. 

1. Select [Object Trim] from the Modify menu 

2. When the prompt at the 
bottom of the screen reads 
"Define the cutting edge.", 
click on the triangle, which 
will highlight to show that it 
is selected. 

3. One by one, click on each 
section of line outside the 
triangle. Each line will be 
trimmed to the triangle. 

4. Click on the select tool to end the command. 

Seeking Out the Details 

To explore some of the editing and modifying tools, open 
Wall Detail.TCW next, a drawing that shipped with your 
copy of TurboCAD. 
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Notice that two 
portions of the 
drawing are circled. 
The circles identify 
portions of the 
drawing that will be 
enlarged as details. 
Follow the steps 
below to separate the 
circled elements 
from the rest of 
the drawing. 

Before making any 
changes to Wall 
Detail.TCW, you 
should first save a 
version of the 
drawing so that the — 
original is left intact. 

1. Start TurboCAD, and open the drawing Wall 
Detail.TCW, in the Tutorials folder in the TurboCAD 
folder. 

2. Select File|Save As. In Fiie Name, type CH8 Wall 
Detail.TCW. Click [Save], and fill in the details in the 
Summary Info dialog if you desire. Click [OK] to leave 
the dialog and save the drawing. The name of the file 
as listed in the Title Bar will change to CH7 Wall 
Detail.TCW. 

Extracting Details 

1. Click the [Zoom Window] [4 | in the View toolbar 
(right side of the screen), or select 
View|Zoom|Zoom Window. Draw a Zoom window 
around the circle at the top of the drawing. 





Select Mod ify| Object Trim. Click on the circle to select 
it as the cutting edge for the trim operation. 

Starting at any 
point along the 
circle, click on 
every object that 
intersects any 
portion of the 
circle. Be sure to 
click on the 
portion of each 
object lying 
outside the 
circle. Adjust the 

view as necessary to get a close-up view of each 
object you trim. The lines and arcs of the roof 
membrane that intersect the circle can be trimmed, if 
you zoom in close enough to pick them individually. 
You will not be able to trim the rectangle that 
intersects the bottom of the circle, because the 
rectangle is a block contained in the drawing. Blocks 
are a sophisticated type of symbol created by 
TurboCAD. Leave the block alone for the moment. 

Click on the Select tool to end [Object Trim]. 

Use [Zoom Window] 
to get a close-up 
view of the 
rectangle that did 
not trim. 

Select the 
rectangle, then 
select 

Format|Explode 
from the menu to 
change the block 
into its base 

objects. Click on the drawing area to deselect 
the rectangle. 

Select M od if y 1 0 bj ect Tri m . Click on the circle to select 
it as the cutting edge. 

Click on each line of the rectangle that intersects the 
circle. Be sure to click on the portions outside the 
circle. Click [Select] to end [Object Trim]. 
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9. Choose [Select] and <Shift>+<Click> on each line, 
arrow, etc., inside the circle but not a part of the wall 
detail. They are all found on the right side of the 
circle. Note that the line and the arrow near the top 
will need to be selected separately. 

10. When all the non-wall objects are highlighted, press 
<Delete> to erase them. 

Selection Rectangle Options 

The wall elements and the circle are now ready to be 
moved. But there are many objects close to the circle that 
make selecting the circle and its contents a challenge. 
Fortunately, there are a variety of selection options 
in TurboCAD. 

So far, objects have been selected by one of two methods: 
clicking on them, or drawing a selection rectangle around 
the objects. 

The selection rectangle gives 
different results, depending on 
whether Open Window mode is 
on or off. To change this option, 
click the right mouse button in 
the drawing area to open the 
local menu, then choose Open 
Window mode. If the menu item 
has a check next to it, the option 
is turned on. 

To use the selection rectangle 

with the Open Window option on, hold the left mouse 
button down and move the cursor, creating a rectangle 
over an area that contains any part of the objects that you 
want to select, then release the mouse button. If any 
portion of an object is inside the rectangle, the entire 
object will be selected. 

To use the selection rectangle with the Open Window 
mode off, click and drag the cursor, dragging a rectangle 
over an area that contains the objects you want to select in 
their entirety, then release the mouse button. If any portion 



of an object is outside the rectangle, it will not be selected. 




With Open Window mode on, 
both objects are selected 
because the selection 
rectangle touches both 



With Open Window mode off, 
only the one object 
completely enclosed in the 
section rectangle is selected 



Other Selection Options 

Additional selection methods are available from the Edit 
menu, Select All and Select By. Select All (<Ctrl>+<A>) will 
select every object in the drawing. Select By has four 
options, Entity Type, Layer, Attribute, and Fence. 

Select By| Entity Type is used 
when you need to select all 
objects of a given type, such 
as Bezier curves. When the 
command is chosen, a dialog 
appears on-screen. Every 
possible type of object in 
TurboCAD is listed. You can 
use this dialog to select any 
type of object or combination 
of types. If you wish to add 

objects of these types to a current selection, place a 
check in the Add to the Current Selection checkbox. If 
this box is not checked, then any currently selected items 
will be deselected as the new objects are selected. All 
objects in the drawing meeting the selection criteria will 
be highlighted. 
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Select by| Layer allows you to 
select all objects on one or 
more specified layers. If you 
are organizing your drawings 
by layers (discussed in 
Chapter 10, "File and Data 
Management"), this selection 
option is very helpful. The 
next illustration shows the 
Select by Layer dialog for 
Wall Detail.TCW. 

Select By | Fence lets you select a set of objects by drawing a 
polygon "fence" around them. The Open Window mode 
affects the action of the fence. If Open Window mode is on, 
any object that intersects or is inside the fence will be 
selected. If Open Window mode is off, only those objects 
completely inside the fence will be selected. You will use 
this tool in the steps below to select the circle and the 
details inside. 

Select and Move Details 

1. Choose Edit| Select By|Fence. 

2. Click on a point just outside the circle to start the 
selection fence. 

3. Right-click to open the local menu. Make sure Open 
Window mode is off (not checked). If it is checked, 
click on it to turn it off. 

4. Continue around the circle by clicking and moving 
the mouse. Each point will become a corner of an 
irregular polygon fence. A rubberband line will 
connect back to the origin of the fence as you draw. 
Make sure that any objects you wish to select are 
contained within the fence. 

5. The area by the roof will be a tight fit. Use [Zoom 
Window] (or [Zoom In], <+> on the numeric keypad) 
interactively as you draw the fence to get a close-up 
of the right side of the circle. 




6. Use[ZoomOut] 
(<-> key on 
the numeric 
keypad) or 
the [Zoom Out] 
0\ to get a 
wider view 
after drawing 
the fence 
through the 
area between 
the roof and 
the circle. 

7. When you have worked all the way around the circle, 
right-click in the drawing area to access the local 
menu. Choose Finish to complete the fence and 
select the objects. 

8. Click on [Zoom Extents] in the View menu to see the 
entire drawing. 

9. Click and drag (not on the reference point, but 
anywhere inside the selection window) the selected 
objects (the circle and the top of the wall) to an open 
area on the sheet to the right. 

10. Click anywhere in the drawing area (outside the 
selection window) to deselect the objects. 

11. Use [Zoom Window] for close-up of the objects. 

Cut and Paste 

Save the wall detail as a separate drawing, for use with the 
exercises in Chapter 13, "Drawing Enrichment." Use Cut 
and Paste. Edit| Cut removes the selection to the Windows 
Clipboard; (Menu: Edit|Paste) places a copy of the contents 
of the Windows Clipboard. 



NOTE: The Windows Clipboard only holds one selection at a 
time. When you use the Paste command in a Windows program, 
a copy of the item in the Clipboard is retrieved. You can Paste 
the item an unlimited number of times. If you don 't want an 
object removed from the drawing, substitute Copy /<Ctrl>+<C> 
o/-Edit|Copyj for Cut. 
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1. Adjust the screen view so that the entire wall detail 
is visible. 

2. Select the detail and the circle. 

3. Press <Ctrl>+<X> or select Edit| Cut to remove the 
detail to the Windows Clipboard. 

4. From the menu, choose Fi le| New. Select "Normal" as 
the template, and close the Setup Dialog if necessary. 

5. Press <Ctrl>+<V> or select Ed it| Paste . 

6. Press <Ctrl>+<S> or select Fi le| Save. 

7. Name the new drawing CH08 DETAIL. TCW, and 
save it to the Tutorials folder or sub-folder. 

8. Close the drawing (Fi le| Close) . The original drawing 
returns to the screen. 

There is no further need for CH7 Wall Detail. TCW in this 
exercise. Save and close the drawing. 



NOTE: It was not necessary to close the first drawing to create 
a new drawing. TurboCAD allows you to open many drawings 
at once. The limit depends on available memory. 



Chamfer and Fillet 

You may need to design an object with rounded 
or beveled edges. TurboCAD has Chamfer for 
beveled corners and Fillet for rounded corners. 

Chamfer 

[Chamfer] takes a corner and produces a beveled 
edge. The values used to calculate the chamfer 
appear in the Edit Bar when the command 
is active. 

To create a chamfer, you need to specify two 
distances in the Edit Bar, called Distance A and 
Distance B. Distance A is the distance from the 
point where the chamfer meets the first line 
clicked, to the point where the two lines 
intersect. Distance B is the corresponding 
distance on the second line. After specifying 
these distances in the Edit Bar, click on the two 
lines in the correct order: TurboCAD will then 
create a beveled corner. 
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Fillet 

[Fillet] inserts an arc 
at the intersection of 
two lines. These lines 
may meet at a 
common endpoint or 
they may overlap, or 
they may only 
intersect if extended. 
The radius of the arc 

can be modified whenever the command is active by 
changing the value in the Edit Bar. 

If the radius specified is too large for the arc to fit between 
the two lines, TurboCAD will be unable to perform the 
fillet and will display an error message stating that the 
modification is not possible. 



TIP: If fillet radius is set to 0, the fillet tool can be used to make 
a sharp corner. The tool extends each line, then inserts an arc 
of zero radius, i.e., no arc at all. This is an alternative to Meet 
2 Lines. 



Meet 2 Lines 

Use Modify|Meet 2 Lines to shrink or extend two lines or 
double lines so that endpoints meet. This function 
automatically cleans up the corner formed by two 
double lines. 
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To use this tool, 
simply click on the 
two lines. When the Z 
two lines are 
crossed, the two 
parts of the line that 
you click on will be 
preserved; the parts 
of the lines on the 
opposite side of the 
intersection will 
be deleted. 

Double Line Intersections 

Double lines can be 
handy for a variety of 
design applications. 
When two double 
lines cross, generally 
the intersection needs 
to be modified in 
some fashion. 
TurboCAD offers two 
tools specifically for 
cleaning double line 
intersections, [T-Meet Double Lines] 
and [X Meet Double Lines]. 

Use [T-Meet Double Lines] to form a "T" intersection. The 
first line clicked will extend or shrink to meet the second. 
The steps in using [T-Meet Double Lines] are: 

1. Select Modify|T-Meet 2 Double Lines. 

2. Click on the line that will form the stem of the T. 

3. Click on the line that will form the top of the T. 
Use the [X Meet 

Double Lines] tool to 
clean up the 
intersection of two 
double lines. 

Both double line 

intersection tools have a special option available from the 





local menu (right mouse button) when the tool is active. 
The Cleanup option specifies whether a complete editing 
of the intersection will take place. 

If Cleanup is active for 



Cancel 

Undo Double Line 
Eedo 

nap 



Esc 
Ctrl+Z 
Ctrl+Y 





T-Meet, both sets of 
double lines will be 
open. If not, the first 
double line selected 
will be open (clean), 
the second will be 
blocked by the first 
line. If Cleanup is 
active for Intersect 2 
Double lines, the 
intersection will be 

completely open, like two streets meeting at a four-way 
stop. If Cleanup is not active, the first double line selected 
will be open and block the second double line. 

An Unlimited Number of Uses 

The tools and commands available in the Edit and Modify 
menus can be used in an unlimited number of drawing 
situations. Make a mental note to consider these tools as 
you start to create your own drawings. 

More Edit and Modify commands will be used in 
upcoming chapters, especially Chapter 11, "Drawing 
Techniques." 
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Providing Context for Images 



Text plays a key role in design drawings. It provides 
context, bridging the gap between verbal and visual 
communications. Place the word Kitchen in a room of a 
floor plan, and it is immediately clear to the reader that all 
objects in the room are appliances, cupboards, etc. The one 
word gives enough context without having to name the 
objects individually. Anyone looking at the drawing can 
"read" the objects correctly. 

The use of text is an important part of creating successful 
CAD drawings, and as important as any line in the 
drawing. Placing text in a drawing should not be an 
afterthought in the drafting process. 

An Extra Benefit for 
Graphic Designers 

Text placement tools are available in TurboCAD because 
they are essential to CAD. Whether you draw homes, stage 
lighting schematics or pistons, you need text. But the 
combination of text and CAD tools makes it possible to use 
TurboCAD as a graphic design tool. There are ways to 
manipulate text in TurboCAD to create special effects 
otherwise possible only in expensive professional graphic 
design and publishing software. 

The methods of text manipulation discussed in this 
chapter can be applied to either drafting or graphic design 
with equal flexibility. Chapter 13, "Drawing Enrichment" 
will cover the use of other non-geometric objects for visual 
detailing in TurboCAD drawings. 

Text and Professional 
Drafting Standards 

Take a look at the letters that make up the words you are 
reading right now. Examine their shape, their width, their 
height. Look for common elements in the letters. These 
elements define these particular letters as part of a font, a 



complete character set in a distinctive style. Windows uses 
a technology called TrueType™ to generate fonts. The 
Windows operating system ships with several TrueType 
fonts, and hundreds more are available for purchase. 
TurboCAD also ships with special mono-spaced TrueType 
fonts (each character has the same width) to be more 
compatible with conventional CAD programs. The names 
of these fonts are Letter Gothic and Orator. TurboCAD can 
place any installed TrueType font in a drawing. 

What is a TrueType font? In order to understand the 
differences between TrueType fonts and other typefaces, 
lets look briefly at the history of text in CAD software. 

The first generation of popular DOS-based CAD programs 
each used a different method to represent text. Basically, 
each letter was a tiny drawing, consisting of lines, arcs, and 
sometimes curves. The typefaces (fonts) used by these 
programs were copies of typefaces used in manual drafting, 
where every letter had to be created by hand by the 
draftsman. Each CAD program had its own technology for 
generating text. Typefaces created for one program could 
not be used by another, unless special conversion software 
was available. 

Before CAD, the various drafting professions (primarily 
architecture and engineering) had developed standards for 
the appearance of text in drawings. As CAD began to 
replace manual drafting, the old standards for typefaces 
remained in place. But the introduction of Windows (and 
to a lesser extent, the Macintosh) has caused a revolution 
in drafting standards. The ability to use "real" fonts (as 
used in publishing) has caused many a drafting 
professional to drop the old-style stick fonts for a modern 
typeset appearance. But not all drafting professionals have 
adopted the new look for their drawings. To meet the 
needs of traditional draftsmen using modern tools, 
TrueType fonts are available for purchase that look like the 
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old-style stick lettering. If you will be creating drawings 
that must meet specific professional standards, be sure to 
find out if you are restricted to the use of certain approved 
typefaces, or if you have the freedom to use any legible 
typeface. If there are restrictions, try to find out if an 
appropriate TrueType font is available. 

The advantage of TrueType fonts, and the primary reason 
they have become a standard element in the Windows 
environment, is their flexibility. TrueType fonts are scalable 
to any size without a loss of resolution. Embedded into the 
architecture of each letter is the programming instructions 
that allow a Windows program to modify the size of the 
letter as required. The internal definition of the letter 
provides the necessary algorithms to shape the letter 
correctly at any size required. 

Not only do the various drafting professions have 
standards about the use of fonts, there are also standards 
about the size of type in drawings. These standards vary 
with the profession, and it is beyond the scope of this 
book to try to teach the various rules. TurboCAD makes it 
easy to adjust text to any height, using the drawing 
units (English or metric), or by points which is the text 
measurement system used in typography and 
graphic design. 




NOTE: If you are familiar with points as a unit of measurement 



for type, you can use points Instead of inches for fractions 
thereof) by placing your text using Paper Space instead of 
World Space. The Standard toolbar (and the Text Format 
toolbar if visible), provide the opportunity to set type size in 
points if Paper Space is ON. 

If you don't have a specific set of professional guidelines 
to go by, use these rules of thumb as you create 
working drawings: 

• Use only one font whenever possible. Use two 
fonts only if there are two distinct types of objects 
being labeled. 

• Avoid novelty fonts for working drawings. If you 
don't have specialty fonts for drafting, stick to Anal, 
Courier New, and Times New Roman or the fonts 
shipped with TurboCAD: Letter Gothic Mono-spaced 
821 and Orator 10 or 15 Pitch. 



• When printed to an 8 1/2" x 11" sheet, the largest 
characters should never be more than 1/4" tall. 

• If you are familiar with points as a measurement for 
text, remember that 72 points equals one inch. When 
you are working in Model Space, TurboCAD uses the 
current unit of measurement for text, not points. If 
you want 18-point text in the drawing, you would 
use 1/4" text (18 divided by 72). As explained above, 
you may want to change to Paper Space and use 
points directly. 

• If both text and dimensions are used, the dimension 
text should be no taller than 75 percent of the height 
of text used to label major objects. 

• Leader text should be the same size as dimension 
text. (Dimensions and leaders are covered in 
Chapter 12, "Dimensioning.") 

Placing Text in a Drawing 

The basics of text placement in TurboCAD are simple. 
Before you start with the exercises in this chapter, add the 
Text Format toolbar to your desktop. Select Menu: 
View|Toolbars. Click on Text Format in the list of available 
toolbars. When you click the OK button, the Text Format 
toolbar will appear on-screen. 

Follow these steps whenever you need to place text in 
a drawing: 

1. Activate [Text] A | , in the Standard toolbar. 

2. If you wish to set the font, size, and attributes of text 
(such as underlining or italic) prior to typing, choose 
settings from the Text Format toolbar. As an 
alternative, you can set text properties by 
right-clicking on [Text], then changing the properties 
in the Text property sheet that appears. 

3. Click in the drawing area at the point where you 
want to place your text. Any snap command may be 
used to identify this location. 

4. Type the text that you want to place, using the 
<Backspace> key to make corrections. Press <S h if t> + 
<Enter> to add a new line of text. To finish the text, 
press <Enter>, or right-click and choose Finish from 
the local menu. 



9-2 



For updates and additional information. 



Chapter 9 Text in the CAD Drawing 



»^ Tip: By right clicking before pressing the <Enter> key you can 
change the height and angle of the text on-the-fly. 

Using these steps as a guide, place the phrase "Welcome to 
TurboCAD" in a new drawing. Use the Text Format toolbar 
or the Text property sheet to set text properties as: 

• Font: Courier New 

• Height: 0.5 in. 

• Style: Bold 

• Justification: Left 
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Editing Text in a Drawing 

Once text has been placed in a drawing, it may be edited 
for content as necessary. 

1. Click [Select], and select the line of text. Use either a 
selection rectangle or click on the line of text. 

2. Right-click in the drawing area and choose 
Properties, or double-click on the line of text to 
be edited. The Properties dialog will appear. 

3. Select [General] . The selected text will be highlighted 
in the Attribute field. 

4. Click somewhere on the line of text to insert a text 
placement cursor. Use the arrow keys and 
<Backspace> (or <Delete>) to change "Welcome to 
TurboCAD" to "Drawn in TurboCAD". When 
finished, click on [OK]. (The <Enter> key is used to 
create multiple lines of text and therefore will not 
work in this situation as an alternative to 
clicking [OK]) 
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First text revisions as they appear on the drawing sheet 



Reformatting Text in a Drawing 

It is OK to change your mind about the format of the text 
you have placed in the drawing. TurboCAD allows you 
to adjust all text properties after text has been placed in 
a drawing. 

1. Select the text (if not still selected from the 
previous exercise) . 

2. Right-click and select Properties from the local menu. 

3. Click [Text]. 

4. Change Style to Italic. 

5. Change Height to 0.67 in. 

6. Select Underline in Effects. 

7. Select Gray in Color. (The complete list of colors 
available depends on your computer hardware.) 

8. Click [OK] to finish. 
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Second text revisions 

Manipulating Text 

So far we have edited the text and changed its properties, 
similar to doing it in a word processor. TurboCAD sees the 
text as a TrueType font, and treats it accordingly. 
TurboCAD has many options for manipulating text, based 
on the principle that you can edit or modify the text as: 

• a TrueType font 

• a group of polygons 

• individual polygons 

• multilines and fill patterns 

Manipulating Text as a TrueType Font 

As a TrueType font, you can edit the text and change its 
properties. These properties include not only the font size, 
style and color, but also three other categories: 

• Mode 

• Effects 

• Justification 



TrueType Text Mode Settings 

Text Mode controls how a block of text will respond when 
you resize it using a selection rectangle. Each mode has 
several restrictions and advantages over the other modes 
and it is important to be aware of the differences. 



Standard 



Scalable 



Stays proportional no matter how it is resized. 
This means that it will always appear as an 
enlarged or reduced version of the existing 
TrueType font. 

Text resizes non-proportionally by resizing the 
text block's selection rectangle. This allows the 
text font to be distorted by changing the height 
or width independently. 

Allows the Obliquity setting to be used, and the 
Text can have Pen (outline) and Brush (fill) 
patterns and colors. Obliquity sets the text at a 
specific slant. While this looks like an 
alternative to setting the text style to Italic, 
that is not the purpose. The Flexible option, 
along with an Obliquity setting, is used to 
prepare text in a drawing that will be converted 
to a three-dimensional format. If you use 
Obliquity in a two-dimensional drawing, the 
characters are actually slanting out of the 
plane of the drawing. Pen and Brush patterns 
can be added to the text via the 
Properties dialog. 



TrueType Text Effects Settings 

Text Effects controls a variety of settings you might require 
in a drawing, and are self-explanatory. The possibilities are: 



Flexible 



Strike-through 
Text Box 
All Caps 



Underline 
Hidden 
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TrueType Text Justification Settings 

In a word processor, text justification refers to how text 
lines up within the margins of a document. In TurboCAD, 
justification refers to how the text lines up inside the 
selection rectangle. The three options are Left, Right, 
and Center. 

Manipulating Text using Explode 

If you want more freedom to manipulate the text 
graphically, you need to [Explode] the text to turn the 
characters into irregular polygons. The first time you do 
this, you will turn the text object into a group of polygons. 
If you explode the text a second time, it will ungroup so 
that each individual character can be manipulated as a 
polygon. You can resize, stretch, move, flip, or rotate each 
individual character in either [Select Edit] or [Node Edit] 
mode. You can change the pen, brush pattern, or other 
properties of the multiline by double-clicking on the 
selection and changing the settings in the 
Properties dialog. 

Align Text to a Line 

It is possible to align text to an existing line in the drawing. 
It is not necessary to know the angle of the line before 
aligning the text. 

The next sequence introduces the External Text Alignment 
command. This feature provides precise control over how 
text is aligned relative to the point where it is inserted in 
the drawing. To activate these options, select the text tool, 
right-click in the drawing area, and then choose Align. The 
command will be followed by two capital letters that vary, 
depending on the current alignment setting. 

The star next to each alignment setting shows you 
graphically how the text is positioned relative to the 
insertion point. There are three vertical positions (top, 
center, bottom), and three horizontal positions (left, right, 
middle) for nine total choices (Top Left, Top Right, etc.). 



When you reopen the local menu with the Text tool active, 



External Text Alignment 



■Insertion point position- 



El 



• ft B r If 



OK 



Cancel 



the letters next to Align represent the current setting. TL, 
for example, means the insertion point will be at the Top 
Left corner of the text. 

Follow these steps to gain experience with the technique. 

1. Delete the existing text. 

2. Click [No Snap], then select the Line tool and draw a 
diagonal line from roughly the lower left corner of 
the screen to the upper right. 

3. Click [Text]. 

4. Move the cursor to the lower left end of the line. 
Press <V> near the end of the line, which will set the 
insertion point for the text you will place. 

5. Type "Text on a line" but do not press <Enter>. 

6. Right-click and select Angle. 

7. Move the cursor to the upper end of the line. Press 
<V>, setting the angle for text insertion. 

8. Right-click and select Align (TL). The External Text 
Angle dialog will appear. 

9. From the choices that appear, select bottom left, as 
shown above, and click on [OK]. This will place 
text using the bottom of the first letter as the point 
of insertion. 

10. Right click and choose Height from the local menu. 
Use the cursor to visually size the text so that it 
extends the full length of the line and click to set 
the height. 
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11. Press <Enter> or select another drawing tool to finish 
the text. 













• 
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Tip: Manipulating text in TurboCAD can cause stray pixels to 
appear on screen as you work. You can press <F5> to force a 
screen redraw at any time. 



Manipulating Text as Graphic Elements 

It was not necessary to explode the text in any of the 
techniques already given. If you want to create special 
graphic effects with text, you must explode the 
characters first. 

1. Delete all objects on the screen, or save your work 
and start a new drawing. 

2. Select [Text]. In the Properties toolbar, change the 
font to Aridl, the size to 1 in. 

3. Open the local menu and select Properties. Select 
[Text] and choose Bold as the style. Click [OK]. 

4. Select [Grid] from the Snaps toolbar. 

5. Click to the left of center on the screen, and type 
your initials or TCD (for TurboCAD Designs). 
Press <Enter>. 

6. Press <F7> to select the text, then select 
Format|Explode. 

7. With the letters still selected, use [Explode] again. 
(Two explodes are needed as the first explode 
converts the text into a group of polygons and the 
second removes the group.) Then click anywhere in 
the drawing area to deselect the text. 



8. Each letter is now a separate object. 

9. Click on the first letter. Open the local menu and 
select Node Edit. 

In Node Edit mode, you can reshape entities or 
objects by directly manipulating particular points, 
called nodes. Nodes are available on most TurboCAD 
objects and entities by selecting the object with the 
Node Edit cursor. Nodes should not be confused 
with the handles on a selection rectangle. Nodes are 
points found on the object. Nodes identify locations 
of geometric significance on an object or entity, and 
are used by TurboCAD to define the object 
mathematically in the drawing database stored on 
disk. (Drawing database is the technical term for 
what you would normally call the drawing file.) 

10. Experiment by dragging 
various nodes on each of the 
letters, to reshape the letters. 
To switch back to [Select] Edit 
(the mode with the selection 
rectangle), right click and 
choose Select Edit. 



tc 



D 



Import Text from Other Applications 

TurboCAD supports inserting text that is copied from 
other programs. 

Import Text from Microsoft Word as an OLE Object 

You will often find a situation where you would like to 
place text into a drawing that already exists in a word 
processing document. In this example we will use 
Microsoft Word but you could use any word processor that 
is OLE compliant. 

1. Delete all objects on the screen, or save and open a 
new drawing. 

2. If Word is not already running, launch it from the 
Windows Start|Programs menu. 

3. Open the document that contains the text you 
require and select it using the standard methods. 

4. Select Edit|Copy, or press <Ctrl>+<C> to copy the 
highlighted text. 

5. Use <Alt>+<Tab> to return to TurboCAD. Select 
Menu: Edit|Paste, or press <Ctrl>+<V>. The text from 
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6. 



the Word document appears in the drawing as an 
OLE object. You can edit the text by double-clicking 
it. This will change the menus and toolbars to that of 
Word allowing you to edit the text directly on the 
TurboCAD drawing page. 

To finish editing, click outside the text box which 
will restore the TurboCAD toolbars. 




This is formatted text from Microsoft Word pasted into 

TurboCAD Designer! 



if 



Import Text from Microsoft Word as TurboCAD Text 

Sometimes you may want to place text into a drawing as 
TurboCAD text that can be manipulated via the TurboCAD 
tools and not by an external program such as Word. In this 
case you copy the text in Word (or Notepad) and then use 
the Paste Special command. 

1. Delete all objects on the screen, or save and open a 
new drawing. 

If Word is not already running launch it from the 
Windows Start|Programs menu. 

Open the document that contains the text you 
require and select it using the standard methods. 

Select Edit|Copy, or press <Ctrl>+<C> to copy the 
highlighted text. 

Use <Alt>+<Tab> to return to TurboCAD. Select 
(Menu: Edit| Paste Special). The following 
dialog appears: 



2. 



4. 



5. 



6. From the Paste As list, choose Text and click [OK]. 



Paste Special 



Source: Docurnent3 

As: 



EES 



Paste 
f"" Paste Link 



Cancel 



Microsoft Word Document 



Help 



I - Djsplay As Icon 



Inserts the contents of the clipboard into your 
document as tent. 



7. The text now appears in the drawing as TurboCAD 
text which can be edited via the Properties dialog. 



NOTE: For more information on OLE and inserting objects or files 
into TurboCAD see Chapter 12. 



Setting Text Height Units 

TurboCAD can treat text height units in two ways. Text 
height units can include or exclude the area above and 
below the text. If the area above or below the text is 
included the actual text size will be slightly smaller then 
the chosen size. If the areas are not included the actual text 
size will be the same as the selected height. 

To set the treatment method for text height : 

1. Open the Options|Advanced Space Units dialog 

2. Select Use units of the text box, if you want the top 
and bottom areas to be included. 

Or 

Select Use units above the baseline to exclude the 
additional areas. 

3. Click [OK]. 
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The Best of Both Worlds 

Some people relate better to graphic images and visual 
communications. Others relate better to words. TurboCAD 
bridges the gap by offering a robust set of text tools. Not 
only can you annotate technical drawings to provide 
context and complete explanation, but you can use 
TurboCAD as a graphic design sketchpad. 

Some of the features and concepts introduced in this 
chapter will be revisited later. Text is a non-geometric 
object in TurboCAD, and has aspects in common with 
other objects such as hatches, color fills, bitmaps, 
and metafiles. 
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Organizing the Information You Create 



First and foremost, CAD programs are not about pictures. 
They are about data. A design is the visual representation 
of information — data. The CAD program helps you 
organize this information into a recognizable visual form. 
Using drafting and editing tools, you create specific images 
that convey specific meaning. 

In addition to the geometric entities and other objects you 
draw, TurboCAD offers other ways of organizing and 
displaying the information in a drawing. This chapter 
covers the fundamentals of organizing and managing the 
varieties of data generated by a designer or drafter. 

Comparing Drawings 
to Documents 

To understand how a drawing conveys information, 
compare a TurboCAD drawing to a typical document made 
with a word processor. 

In the document, the basic element is the character. In 
English, characters are the 26 letters, capital and lower 
case, plus punctuation, and math symbols. In the drawing, 
the basic element is the point, a geometric element that has 
position but no size. 

In a document, we combine groups of characters to create 
a word. By itself, each character has no inherent meaning. 
But when combined to make words (or equations, if 
dealing with math), each grouping carries an idea. 
Therefore, we must be careful when we put characters 
together. For example, unite and untie use exactly the 
same letters, in almost the same order, but their definitions 
are opposites. 

In a TurboCAD drawing, the counterpart of a word is the 
entity. Lines, arcs, circles, and the other primitive objects 
in TurboCAD are all entities. They are carefully arranged 
groups of points, and this arrangement determines their 
geometric definition. For example, a circle is defined by 



the location of its center and its radius. All the points on 
the circle then "line up" so that they are exactly the same 
distance from the center. 

Words and equations in a document may be given 
emphasis. In this book, for example, we make use of 
Capitalization, bold type, italic type, and changing 
fonts to give emphasis. Other forms of emphasis in a 
document may be variations of font styles, the use of small 
capital letters, changes in type size, and if available, color. 
Each of these variations in emphasis is an attribute, not of 
the word itself, but of how the word appears in print. 

It is also possible to emphasize entities in TurboCAD, with 
the use of such attributes as color, line pattern, pen width, 
and the layer the object resides on. Each of these 
elements will be defined in this chapter, and suggestions 
for use offered. 

Words combine, with or without emphasis, to form a 
sentence. Sentences combine to form a paragraph, and 
paragraphs to form the document. Each level imparts 
information, and as the parts become a whole the author 
presents the message. 

In TurboCAD, entities combine to form objects, objects 
may be formed into groups, and both are presented 
together to form a total concept, the design message. In 
both the document and the drawing, the full intent of the 
designer comes through when the entities are seen as a 
unified, single work. 

A reader may analyze some parts of a document separately. 
For example, a memorandum from a company CEO may 
outline five steps to be taken by various departments. 
Readers from each of these departments will read the entire 
memo, but will pay especially close attention to steps 
involving their particular department. 

Most CAD drawings will also be analyzed on a 
piece-by-piece basis. Consider how the drawings for a new 
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house will be used. The appliance delivery crew will look 
to see where appliances are to be installed, plumbers will 
look at the plumbing, and electricians, carpet installers, 
and other subcontractors will focus on the parts of the 
drawing requiring their attention. All will look at how 
their part of the job fits into the complete design. This 
detailed analysis of a CAD drawing can be made easier by 
organizing and highlighting information in the drawing. 

CAD Management Systems 

For each entity you draw in TurboCAD, you can define: 



Pen color 
Line pattern 
Alignment 
Width scaling 



Pen width 
Dash Scale 
Layer 



In addition, each object can be given its own label or 
explanation, known as an attribute. There can be a very 
large number of colors, widths, patterns, dash scales, and 
layers. If you have only been thinking of CAD drawings in 
terms of thin solid black lines, this sudden availability of 
infinite variety may be a little overwhelming. 

Most experienced drafters and designers rely on a CAD 
management system to guide them in the selection of these 
variables. The system is either the result of personal 
decisions, company standards, the advice of a professional 
organization, or tradition. You should seek out examples of 
standards that are relevant to your situation, and begin to 
use them in your design projects. Lacking the availability 
of such standards, you can still organize your drawings 
using color, line type, and the other options. In a 
construction plan, for example, you could use color to 
identify various raw materials such as wood, masonry, and 
sheet rock. Wiring could be in one color (or 120v in one 
color, 220v in another), as could plumbing. 

Various elements of information management and 
presentation discussed below will be accompanied by a 
brief hands-on section. Instead of taking the time to draw 
a variety of objects, and then modify their color, layer data, 



etc., the drawing TECHNICAL. TCW, included with your 
copy of TurboCAD, will be used for exploring some of 
these options. 

Properties of Entities 

TurboCAD provides a variety of ways to display and record 
entities in a drawing. The available settings are controlled 
in the Properties dialog, available from the menu at 
Format| Properties. This menu item is not available unless 
an entity in the drawing is selected; the settings you see in 
the Properties dialog belong to the selected entity. 

For most entities, the Properties dialog has three sections, 
each called a Properties sheet: 



General 



Pen 



Brush 



Additional property sheets for Double Line, Curve, Point, 
Text, and the various dimensions styles, appear in the 
Properties Dialog only if one of these entities is selected. 

General Properties 

The General properties sheet lets you select a layer and add 
an attribute to the entity. A complete discussion of layers 
follows shortly. A text attribute is a brief explanation that 
you can link to the entity. For example, if a polygon 
represents a bolt, you can select the polygon and list a part 
number or size as the text attribute for the polygon. If a 
specific text attribute is not created by the user, the name 
of the entity (line, polygon, curve, etc.) will appear. 

The Selection Info Palette will display the text attribute of 
a selected entity. By clicking the [Copy] button in the 
Selection Info Palette, the text attribute (and all the other 
data associated with the entity) is copied to the Windows 
Clipboard in HTML format. 



NOTE: The Attribute field is used by Text and Dimensions for 
storing the text string associated with the entity. 



1. Start TurboCAD and open the drawing 

TECHNICAL.TCW, in the \SAMPLES folder 
or subfolder. 
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2. Select the bottom line from the side view (the side 
view is the object in the top left quadrant 

of the drawing). 

3. Right-click to open the local menu, and click 
on Properties. 

4. The the Properties dialog with the [General] page 
open appears, with a text cursor blinking in the 
Attribute field. Type Baseline, side view. Do not 
press <Enter> or click on [OK] yet. 

Pen Properties 

The [Pen] page controls the look of lines in the drawing. 
In this context, lines means all geometric entities, not just 
objects created by the Line tools. The main elements are 
pattern, color, and width. 

Several different line patterns are available in Turbo CAD. 
The ten most commonly used in all the various drafting 
professions are shown below. The other patterns represent 
variations on these ten basic patterns. These line patterns 
are common to most CAD programs: 



Line Pattern name 

Continuous 

Border 

Center 

Dashdot 

Dashed 

Divide 

Dot 

Hidden 

Phantom 

SAuxiliary 



Representation 



Alignment 



Dash Scale 



Check this box to align the line pattern so 
that the corners of rectangles and 
polygons are always solid, no matter 
which line pattern is used. 

Modifies the scale of a pen's dot-dash 
pattern. For example, if you set the scale 
at .5 (instead of the default, 1 ), the dots 
and dashes will be half the default scale, 
and the dot-dash pattern will be 
repeated twice as often. This is an 
essential feature for creating 
complicated site plans, which require a 
wide variety of line types that are 
essentially the same two or three line 
patterns at various scales. 
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Width Scaling 



Value 



Geometry 



Determines whetherthe width of the line 
will be scaled, or remain the same size, 
when you zoom in and out of the 
drawing. If you select Device, the width 
will be scaled relative to your computer 
screen and printer, and will remain the 
same size at any magnification. If you 
choose World, then the width will be 
scaled with your drawing and will 
change size as soon as you zoom in and 
out. This setting also applies to the size 
of the elements in the pen's 
dot-dash pattern. 

Controls the pen width. You can choose a 
listed size, or type in a value. 

Determines whether wider lines will be 
rounded at the ends and corners. If the 
box is unchecked wide lines will have 
rounded ends. 



Continuing on with the tutorial: 

5. Click [Pen]. 

6. Use the selection arrow for the Color field to select 
blue as the new color. 

7. Use the selection arrow for the Width field to select 
0.05 in as the new width. 

8. Click the [OK] to close the Properties dialog. 

9. Click anywhere in the drawing area to deselect the 
line. Notice how it has changed to match the new 
settings in the Properties dialog. 

Brush Properties 

The Brush page is used to control solid color fills and hatch 
patterns in closed entities such as circles and polygons. 
Solid color fills and hatch patterns are discussed in 
Chapter 13, "Drawing Enrichment." 



Using Layers in a Drawing 

TurboCAD drawings can be organized into layers. They are 
virtual levels in a drawing, analogous to acetate sheets 
(overlays) in traditional drafting. Each layer is a separate 
drawing "surface." When printed, a drawing may display 
all layers, or any combination chosen by the designer. 

Layers give you the advantage of sorting objects in your 
drawing. You can use layers to organize by the type of 
object, order of creation, or any other method that suits the 
way you work. You can then place each category of object 
on a separate layer of the drawing, so that you can work on 
one layer of objects at a time. Layers can be visible or not 
visible, editable or not editable. If you want to view only a 
subset of the objects in your drawing, set the layers you 
want to see as visible, and set all other layers to invisible. 
Setting layers to non-editable makes it possible to protect 
objects on those layers from unintended change while 
working on another layer of the drawing. 

You have these possibilities when you use layers: 

• Arrange levels of detail layer-by-layer, so that one 
layer shows basic elements (exterior walls), another 
layer reveals an additional level of detail (interior 
partitions), a third layer holds yet a smaller level of 
detail (furnishings for a room), and so on. 

• Divide phases of construction into separate layers, 
by trade or subcontractor. 

• Place object dimensions on a layer separate from the 
object, allowing you to print a version of the design 
without size and scale specifications. A sales 
representative for an office workstation 
manufacturer could use this feature to hide the 
measurements in a bid drawing, so competitors can't 
benefit from his measurements if he leaves a printed 
copy of the drawing with a customer. 

• If you develop a scheme for the organization of a 
drawing using layers, you may be able to print many 
types of drawings from the same file. For example, 
you could print a floor plan as a foundation plan, a 
dimensioned floor plan, a furniture plan, or a 
presentation floor plan, depending on which layers 
you turn on and off. 
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Several professional societies have published layer 
organization plans for their membership, the most notable 
being American Institute of Architects (AIA) , and the 
Army Corps of Engineers. 

Creating a New Layer — To create a new layer, click 
the New button, then type a name for the layer in the Layer 
column. If you want the layer to be automatically assigned 
a sequential layer number, click [OK] without changing the 
name. When you click [OK], the new layer with the default 
color and style settings will be added to the list of 
layers (the layer table). You may then adjust the various 
layer settings. 

Setting the Current Drawing Layer — The 

current drawing layer is the layer on which any new 
objects that you create or insert will reside. To set the 
current drawing layer, select the name of the layer from the 
Layers list box in the Properties toolbar. (To add the 
Properties toolbar to the desktop, select View|Toolbars 
from the menu, and select Properties from the list of 
available toolbars.) 

Setting Layer Properties — you can set the 

properties of a layer using the controls of the layer table the 
Layers tab of the Drawing Setup dialog. Notice that the 
dialog provides you with a horizontal scroll — not all the 
columns of layer properties are visible at one time. 

Visible — The "eyes" icon at the top of the first column of 
the layer table represent the setting of the layer visibility 
status. Toggling this box makes the layer visible or 
invisible. The All Visible button, below the layer table lets 
you set all layers to visible or not visible at one time. 

Read Only — The yellow padlock icon at the top of the 

second column represents the setting of the edit status of a 
layer. If the box for a particular layer it is not checked, you 
can draw, insert, and edit objects on the layer. If the box is 
checked, then you can only view the layer, but you can not 
change it. 



NOTE: The Bring to Front and Send to Back commands (on the 
Format menu) affect the redraw order of objects within a single 



layer, or across layers if the layers have the same order number. 
An object on a layer with a higher order number will always 
overlap an object at the front of a layer with a lower 
order number. 

Layer — Use this option to rename existing layers, by 
clicking on the layer name and typing a new name. Click 
the OK button directly below the layer table to accept 
the change. 

Color — Use this option to select a color for the layer. 
Black is the default color for new layers. To change the 
color, click on the color bar for the layer you wish to 
change. Select the new color from the list box that appears. 
If objects on the layer have their pen or brush color 
property set to "By Layer", then the pen or brush of the 
objects will have the color specified here. 

Style — You may need to scroll horizontally to see the 
setting of this option. Use this option to select a line style 
for the layer. Click on the line for the layer you wish to 
change. Select a new line style from the list box that 
appears. If objects on the layer have their line style 
property set to "By Layer", then the objects will have the 
line style specified here. 

Order — Use this option to assign an order number to the 
layers. Order numbers determine the order in which layers 
are drawn. Objects drawn on layers with higher order 
numbers will overlap objects drawn on layers with lower 
order numbers. The order numbers of layers are all set to 0 
initially. Layers that have the same order number are sorted 
in alphanumeric order. To change the order number for a 
layer, click on the number. A set of horizontal scroll arrows 
will appear. You may type in a number, or use the scroll 
arrows, to set the value. After you have made changes to 
the properties of the selected layer, click [0K]to finish. 

Deleting a Layer — To delete a layer, you must first 
clear any objects on the layer. You can select the objects on 
a layer using the EditlSelect BylLayer dialog, then clear the 
selected objects. Once the layer is cleared of objects, you 
can delete it in the Layers dialog by selecting its name from 
the list and clicking [Delete]. 
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Using Layers to Force Standards 

TurboCAD allows you to set a default line color, and line 
style for a layer. While it isn't mandatory, setting line color, 
and/or line style, by layer forces a plan of organization into 
the drawing. To take best advantage of assigning line 
settings to layers, you would need to create (or adopt an 
existing) line type and color plan for your work. 

To assign line and color standards to a new layer: 




1. 

2. 
3. 



Start a new drawing using the Normal template. 
Select Options|Layer. 

Click [Set Prefix], and type 00@, and click [OK]. The 
"@" symbol informs TurboCAD where you would 
like incremental numbers to appear. 

Click [New] twice to create two new layers. 



3 | Angle Layers ] Grid | Paper Space Unils | 




For Layer 001, select Red from the Color field by 
clicking the default Black color next to the name. 



Scroll down to the bottom of the list, and 
double-click the color Red. 

6. Click on the default Line Style, and select the second 
line style shown (Border) by double-clicking it. 

7. For Layer 002, select Green from the Color field. 

8. Click [OK] to accept the new layers. 

In the exercises that follow we will use these layer 
properties to illustrate how new entities can inherit their 
properties from the properties of the layer on which 
they reside. 

Layer Sets 

A set of layers is a combination of layers specified by the 
user in accordance with his/her preferences. The Layers 
property sheet provides controls for managing layer sets. 

Whenever a new set of layers is created, the corresponding 
item is added to the list of the options of the ViewlLayer Set 
menu. By default, this menu contains the single option, 
called All Layers. With more than one option in the 
ViewlLayer Set menu, you can select a specific layer set for 
your drawing's display in a particular window of 
TurboProject. This lets you view only a preferable part of 
your drawing and with a click to switch from one specific 
display of your drawing to another. 

Managing Layer Sets 

The Layers tab of the Drawing Setup dialog lets you create 
sets of layers, apply them to current drawing display, and 
delete them if necessary. When you are storing a drawing 
to a file, TurboCAD also stores with the drawing the sets of 
layers that have been created for it. 

To create a set of layers for the current drawing: 

1. 1. Click [Create Set]. 

2. 2. Specify a name for the Set. 

3. 3. Choose the layers for the set by checking the 
checkboxes in the first column of the layer table 



NOTE: To customize properties of a layer, you need to select the 
main set (All Layers) from the Layer Set list box and then to use 
controls of the layer table. 
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To delete a set of layers: 

1 . 1 . Click the down arrow on the right of the Layer Set 
list box to open the list of available sets of layers. 

2. 2. Select the set of layers you want to delete. 

3. 3. Click the Delete Set button to remove the selected 
item from the list of layer sets. 

To apply a set of layers to the current drawing display: 

1. 1. Choose View| Layer Set. This will open a list of 
available layer sets. 

2. 2. Select the name of the layer set you wish to apply 
to the display of the current drawing. 

Tool-Based Property Selection 

The first set of hands-on steps made changes to the 
properties of an existing entity. Modifying the properties of 
every object after it has been drawn would be a slow way 
to work. TurboCAD allows you to set the properties of 
objects before they are drawn, by linking styles (a set of 
properties) to a specific tool. This way you can draw 
objects to your CAD management standards from the start, 
eliminating the need to reedit according to your standards. 
This can be a great time-saver, especially if you create a 
template to store your property standards under different 
style names. Creating new templates is covered in 
Chapter 13, "Drawing Enrichment.". 

If you want to use layers to organize your drawing 
standards, set the tool to the layer. If you want to draw on 
any layer with specific properties, set the tool to the 
properties before you draw. Right-click on a tool button to 
establish properties. If the color and line-style properties of 
objects on a layer are set to By Layer, they will have the 
color and line style assigned to the layer. 

Tool-based property selection is not unique to TurboCAD, 
but the majority of CAD programs on the market do not 
use this method. Instead, layers, colors, line types, etc. are 
all set independently, and must be kept track of separately. 
Tool-based property selection allows for a quick 
integration of all aspects of CAD management. 

The current drawing layer for each entity depends on what 
is set in the default property page for that tool. Any new 

contact us atwww.turbocad.com 



objects that you create or insert with that tool will reside 
on the layer specified in the General tab for that tool. 

1. Right-click on [Line]. 



jProperties HE 




2. Click [General]. Notice the name in the Style field is 
Normal Lines. This means that any changes in this 
dialog will affect the Normal Lines Style. 

3. In the Layer field, select 001. 

4. Click [Pen] to access the [Pen] properties page. 

5. Use the scroll bars to select By Layer in the 
Pattern field. 

6. Use the Selection Arrow to select By Layer in the 
Color field. 




7. Click [OK] to close the Properties dialog. 

8. Click [Line], then draw two separate lines anywhere 
on screen. The lines should appear red, and in the 
border line pattern. 

9. From the Layers drop down on the Properties 
toolbar set the layer to 002. 



10-7 



TurboCAD User Guide 




10. Draw two more 
lines anywhere 
on screen. The 
lines should 
appear green. We 
see that if both the Pen Pattern and the Pen Color of 
new entities is set to By Layer, then they will inherit 
these properties from the layer. 

Setting the Default Properties of a Tool 

When you set the default properties of a tool, all 
subsequent entities drawn with that tool will have the 
settings you specified, until you explicitly change them. 
You can access the default properties of a tool in 
several ways: 

• Right-click on the tool icon. 

• Activate the tool, and then choose Format|Properties. 

Activate the tool, and then click [Properties] on the 
Standard toolbar. 

• Activate the tool, and then change the settings on the 
Property toolbar. 

In the second and third methods no object in the drawing 
should be selected. "Activating the tool" serves two 
functions: firstly, it deselects any object in the drawing, 
and secondly, it specifies the specific tool for which 
properties must be modified. 



NOTE: The last method, the Properties toolbar, can effect either 
Individual tools or all tools depending on the settings In Menu: 
View|Toolbars|Properties|Update All Styles. 



Setting the Properties of Selected Objects 

The Properties dialog is context-sensitive — when you 
open it (via double-clicking or choosing Properties from 
the local menu), the dialog will show the set of property 
sheets appropriate to the objects selected. If you select a 
double line, then bring up the Properties dialog, the dialog 
will contain the [Double Line] property sheet. 

When making changes to the properties of selected objects 
you are NOT changing the default properties for that tool. 



When you deselect all objects, the default properties for 
each tool will return to their previous settings. 

The Property Toolbar 

By default the Property toolbar is displayed at the top of 
the screen just below the Standard toolbar. If it is not 
displayed choose View|Toolbars, and check "Property" in 
the list of available toolbars. 

The Property toolbar behaves as a shortcut to the most 
commonly used properties for each tool. When you 
change the settings in the Property toolbar you are either 
changing the properties for selected objects, or you are 
changing default properties for the active tool(s). 

When you use the Properties toolbar (and nothing is 
selected) you are changing the default properties of all 
tools, in addition to the default properties of the 
selected tool. 

When planning a drawing you should carefully consider 
which method you want to use. For example, if you know 
that you want dimensions on one layer and text or lines on 
their own specific layers then it is best to have the Update 
All Styles off. Then by simply changing the drawing tool 
from Lines to Dimensions, the default properties will 
automatically be changed to those set for that tool. 

Properties of Groups 

The Default Layer of a group is the default Layer of the 
current Line style. This means that if the Lines tool is set 
on Layer 01, the group or block will be created on that 
layer even though the objects themselves may be on a 
different layer. This is an important point to remember, 
since you may select an object which is on Layer 02, and 
when you create the group or block it appears on Layer 0 1 . 
When you create a group it sets the layer of the group to be 
the same layer as [Line]. 
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1. Start a new drawing using the normal template. 
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2. Select the [Line] on the Standard toolbar. 



3. Draw several lines. Notice in the Properties toolbar 
the lines are on Layer 0. 

4. Create a new layer called 001. 

5. Select all the lines by pressing <Ctrl>+<A>. 

6. In the Layer drop-down, on the Properties toolbar, 
change the layer of the existing objects to Layer 001. 

7. Click [Line] , and notice that the layer is still set at 
Layer 0. When we changed the layers of the selected 
lines it had no effect on the defaults for [Line]. 

8. Press <Ctrl>+<A> again to select all the lines. Notice 
how the Properties toolbar now again displays Layer 
001 as the layer of the selected objects. 

9. From the menu or Standard toolbar, choose 
Format|Create Group to turn the selected objects into a 
group. Notice now that the Layer in the Properties 
toolbar now shows Layer 0 even though the lines 
themselves are on layer 001. This is the Layer of the 
groups "shell" which has been placed over the lines. 
The layer comes from the default layer of [Line]. 

The above exercise illustrates that there are several ways to 
set the layer onto which the group is placed: 

• Righting-clicking the line tool before grouping and 
changing the layer. 

• Set the layer immediately after the grouping 
command is complete and while the group is 
still selected. 

• Make sure that nothing is selected, and [Line] is 
active. Then change the layer in the Properties 
toolbar, and then select the required objects, and 
create the group (or block). 



Organized Details Are 
Useful Details 

This chapter provides an overview of the tools and 
procedures available in TurboCAD to organize and manage 
the information you generate as you draw. In essence, 
TurboCAD is a visual database, since it provides tools and 
procedures to create, organize, and retrieve specific kinds 
of visual information. As you continue to practice, and use 
TurboCAD, take the time to add an organizing plan to 
your work. 
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Part Two — Arcs, 

This chapter continues the discussion of geometric 
construction introduced in Chapter 7, "Geometric 
Construction." In Chapter 7 we emphasized straight lines; 
now we will use of arcs, circles, curves, and special 
drawing tools. The techniques and ideas presented in this 
chapter apply in a wide variety of situations. 

Arc Placement Guidelines 

Turbo CAD offers twelve ways to draw an arc — including 
three elliptical arc tools. 



Tool Action 


ca| Arc Center and Radius 


Specify a radius point (center 
point) and a point on 
the circumference. 


^| Concentric Arc 


Specify a radius point (center 
point) and multiple points on 
the circumference to draw arcs 
with the same origin point. 


^| Double Point Arc 


Define the endpoints of the 
arc's diameter 


r> | Arc Tan to Arc 


Draw a circular arc tangent to a 
circle or to another arc. 


'4-. | Arc Tan to Line 


Draw a circular arc tangent to a 
line. 


G\ Arc Tan to 3 Arcs 


Draw a circular arc tangent to 
three other arcs or circles. 


^ | Arc Tan to Entities 


Draw a circular arc tangent to as 
many as three entities. 


J^J Arc Start/Included/End 


Define an arc by its starting point, 
a point on its perimeter, and its 
ending point. 



Circles, Curves, and Multilines 



Tool Action 


J^J Arc Start/End/Included 


Define an arc by its starting point, 
its ending point, and a point on 
its perimeter. 


ta| Elliptical Arc 


Draw an elliptical arc by defining 
its bounding rectangle. 


0\ Rotated Elliptical Arc 


Draw an elliptical arc rotated at 
any angle by defining the center 
point, major and minor radius. 


r>| Fixed Ratio Arc 


Draw an arc of a fixed ratio. 



When faced with so many choices, the obvious question is 
"Which one should I use?" Three arc tools are reserved for 
creating ellipses and three more are limited to situations 
requiring use of tangents. That leaves five tools for 
general-purpose drafting of arcs. 

The following exercise will help you understand how to 
use arc techniques. 

Place an Arc Along a Regular Polygon 

1. Start TurboCAD. Select the Normal template, and 
click [OK]. 

2. Choose Options|Space Units. Set the Format to 
Fractional, and the Precision to 3. 




3. Select [Grid], and set Grid Spacing at 1/8 in. 

4. Set Division to 8. 

5. Click and hold on the [Line] tool until the fly-out 
toolbar appears. Select [Polygon] 0 1. 

6. Select [Grid] from Snaps, left side of the screen. 
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Toward the left side of the sheet, click on the 
intersection of two major grid lines. Move the cursor 
up to the next major grid line (1 ") and click again to 
finish the regular polygon. 

Repeat the process two more times to the right, 
creating three identical regular polygons. 




10. 
11. 

12. 



13. 



14. 



Three regular polygons in a line 

Turn on [Vertex] I. 

Select [Arc Center and Radius] j^J from the arc 
fly-out toolbar. 

By following the prompts at the bottom of the screen, 
attempt to construct an arc on the first polygon that 
starts exactly at point 1, passes precisely through 
point 2, and ends exactly on point 3. Click on the 
grid at the center of the polygon to start the arc using 
this tool. 

Select [Arc Start/lncluded/End] J^J (1-2-3) from the 
[Arc] fly-out toolbar, and attempt the same procedure 
on the second polygon. 

Select [Double Point Arc] o I from the [Arc] fly-out 
toolbar, and again attempt to place an arc that 
connects the same three points. 



If all went well, it was easy to draw the specified arc with 
the first two commands, [Arc Center and Radius] and 
[Start/Included/End], both worked well. However, [Double 
Point] may have looked like the third arc in the following 
figures. This is because with [Double Point] you have to 
know which two points are correct for getting the arc you 
need. If you did get a strange arc when you used [Double 
Point] try to do it again, as it is possible. 




Attempts to place arcs on three regular polygons 

Each arc command is designed for a specific situation. 
There is some overlap in their capabilities but sometimes 
there is only one tool that makes sense. 

Arc Placement Techniques 

Each arc tool has a standard placement technique. Follow 
the instructions below to practice using each arc tool as 
part of completing a geometric construction project. 
Before each project is a general description of the tool's use. 
Be sure to erase each previous drawing before starting the 
next project. 

Tip: Remember, 0 degrees on a circle is the equivalent of 3 
o'clock; 90 degrees is 12 o'clock; 180 degrees is 9 o'clock; 270 
degrees is 6 o'clock. 

Arc Center and Radius 

Use [Arc Center and Radius] to create an arc by defining its 
center, a point on its circumference, and the two end 
points (starting and ending angles of the arc). The 
construction problem is to create a wave pattern using arcs 
inside a circle. 

1. Make sure [Snap to Grid] 
is on. Use [Zoom 
Window] (View toolbar, 
right side of screen) to 
get a close-up of one 
quadrant of the paper. 

2. Click and hold on the 
circle tool until the 
fly-out toolbar appears. 
Select [Circle Center 
and Point] ©1. 
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10. 



ll. 



12. 



13. 



14. 



15. 

16. 

17. 
18. 




Move the cursor to a major grid intersection. Click to 
set the center of a circle. 

Move the cursor orthogonally one major grid lines, 
to set a radius of 1". Click to finish the circle. 

Select the [Arc Center and Radius] j?J from the [Arc] 
fly-out toolbar. 

The prompt line reads 
"Define the center point 
of the arc ..." 

From the location at 180 
degrees (9 o'clock) on 
the circle, move the 
cursor two minor grid 
lines right (1/4"). Click 
to set the center of 
an arc. 

The prompt reads "Define a second point on 
the arc ..." 

Move the cursor right two minor grid lines (1/4") 
and click. 

Click again in the same location to "Define the start 
angle of the arc." (The first end point of the arc.) 

Move the cursor straight left to the location at 180 
degrees (9 o'clock) on the circle, and click to "Define 
the end angle of the arc." 

The arc command is 
still active. 

Click on the right end 
point of the first arc to 
set the center of the 
next arc. 

Move the cursor right 
1/2" (4 minor grid lines) 
and click to "Define a 
second point on the arc." 

Click at the same location a second time to "Define 
the start angle of the arc." 

Move the cursor to the left end point of the first arc 
and click to finish. 

The arc command is still active. 

Click on the grid intersection halfway between the 

right endpoints of the first two arcs. 





19. Move the cursor left 6 
grid lines (3/4") to the 
very left of the circle and 
click to set the radius of 
the new arc. 

20. Move the cursor right 
towards 3 o'clock (past 
the center of the circle) 
and click to define a 
starting angle. 

2 1 . Move the cursor towards the common left endpoints 
of the first two arcs and click anywhere on the 
horizontal to finish. 

22. Click [Select], and select the three arcs. This is easily 
done with one selection rectangle if Open Window 
Mode is off in the local menu. Or, you may select the 
arcs with Edit|Select By| Entity Type and choose [Arc]. 

23. From the menu, select 
Edit|Copy Entities|Radial. 

24. Click on the right 
endpoint of the second 
arc (which is also the 
center point of the 
circle) to define the 
center of the radial 
copy process. 

The prompt says "Define the step angle." 

25. Press <Tab> repeatedly until the value in Sets is 
highlighted in the Inspector bar. Type 2. 

26. Notice that the angle field automatically changes to 
180. Press <Enter> to finish. 

27. Click anywhere on screen to deselect the arcs. 

Double Point Arc 

The [Double Point Arc] lets you draw an arc by defining the 
endpoints of its diameter. 

1. Make sure [Grid] snap is on. 

2. Select [Circle Center and Point] from the circle 
fly-out toolbar. 

3. Move the cursor to the intersection of two major grid 
lines and click to set the center of a circle. 

4. Move left one minor grid line (1/8") and click to 




contact us at www.turbocad.com 



11-3 



TurboCAD User Guide 




finish a circle. 

5. Reselect the center then 
move left two minor 
grid line (1/4") and 
click to finish a 
second circle. 

6. The circle tool is 
still active. 

7. Reselect the center then 
move left to the second 
major grid line and click to create a third circle. 

8. Click [Double Point Arc] from the arc fly-out toolbar. 

9. Move the cursor to the location at 180 degrees (9 
o'clock) on the larger of the two interior circles. 
Click to start an arc. 

10. The prompt reads "Define a 
second point..." Move the 
cursor to the location at 0 
degrees (3 o'clock) on the 
largest circle and click to set 
the angle of the arc. 

1 1 . "Define the start angle of the 
arc." Click again at the 
same location. 

12. The prompt reads "Define the end angle of the arc." 
Move the cursor left to the location at 180 degrees (9 
o'clock) on the larger interior circle and click to 
finish the arc. 

13. Click on the [Select] tool and select the arc. 

14. Select Edit|Copy 
Entities|Radial Copy. 

15. Click on the center of the 
three circles to "Define the 
center of the copy process." 

16. Press <Tab> repeatedly until 
the value in Sets is 
highlighted in the Inspector 
bar. Type 8. 

17. Notice the Angle field in the Inspector bar 
automatically changes to 45, and press <Enter>. 

18. Click anywhere in the drawing area to deselect the 
original arc. 





from the circle 




Arc Start/Included/End 

1. Make sure [Grid] snap is on. 

2. Select [Circle Center and Point] 
fly-out toolbar. 

3. Move the cursor to the intersection of two major grid 
lines, and click to set the center of a circle. 

4. Reselect the center then move left two minor grid 
lines (1/4") and click to finish the circle. 

5. Reselect the center then move 
left one major grid line (1") 
and click to finish a 
second circle. 

6. Select [Arc Start/Included/End] 

Sj> I from the arc 
fly-out toolbar. 

7. Move the cursor to the location at 180 degrees on the 
larger circle. Click to start the arc. 

8. "Define the middle point of the 
arc." Locate the grid 
intersection four lines down 
from the top of the circle (90 
degrees or 12 o'clock), and 
click to set the second point of 
the arc. 

9. "Define the end point of the arc." Move the cursor to 
the location at 0 degrees (3 o'clock) on the larger 
circle, and click to finish the arc. 

10. Select the arc. 

11. Select Edit|Copy Entities|Mirror . 

12. "Define the first point of the 
mirror." Move the cursor to 
the location at 180 degrees (9 
o'clock) on the larger circle, 
and click to start the mirror 
axis line. 

13. Move the cursor right to the location at 0 degrees (3 
o'clock) , and click to finish the mirror, copying 
the arc. 
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14. Select both arcs. 



15. Select Edit|Copy Entities|Fit 
Radial Copy. 

16. Click on the center of the 
circle to set the center for 
the copying. 




17. Press <Tab> until Sets is 
highlighted in the Inspector bar. Type 4. 

18. Press <Tab> to highlight Angle in the Inspector bar. 
Type 360, and press <Enter>. 

Drawing Arcs with the 
Inspector Bar 

Snaps and mouse entry were used to draw all the arcs so 
far. It is also possible to use the Inspector bar in various 
combinations with the mouse to draw arcs. To do so may 
require using the Lock feature of the Inspector bar. The 
small boxes to the left of the Radius and Circumf. fields are 
the Lock boxes. If a value is entered in one of the fields, and 
you activate the lock for that field (by clicking on the box) , 
an X appears. That value is set even if you move the cursor 
on screen. If you know specific values for the arc you need 
to draw, such as the radius, the circumference, or a starting 
or ending angle, you can enter the value in the Inspector 
bar. To avoid moving the mouse unnecessarily, press <Tab> 
to engage the Inspector bar. Each press of <Ta b> moves one 
step through the Inspector bar fields. In the illustration 
below, the Inspector bar has been moved into the drawing 
area, and a 2" radius has been specified by typing "2in." in 
the Radius field and clicking the Lock Box. When the 
Inspector bar is floating in the drawing area, the name of 
the command being used appears as the title of the box 
instead of "Inspector bar." By default the Inspector bar is 
docked at the bottom of the screen. 




Inspector bar settings for drawing a 2" radius arc 



Drawing Tangent Arcs, Lines, 
and Circles 

Lines, arcs, and circles may all be drawn tangent to arcs, 
and circles. 





Circle/Arc Tangent to Arc 


Draws a circle/arc tangent to 
another circle or arc. 


Circle/Arc Tangent to Line 


Draws a circle/arc tangent to 


Circle/Arc Tangent to 3 Arcs 


Draws a circle touching three 
separate circles or arcs. 


Line Tangent Arc Point 


Draws a line tangent to an arc or 
circle, touching the arc at the 
line's midpoint. 


Line Tangent To Arc 


Draws a line tangent to an arc or 
circle, with the line's second end 
point touching the arc. 


Line Tangent From Arc 


Draws a line tangent to an arc, 
with the line's first endpoint 




Line Tangent to 2 Arcs 


Draws a line tangent to two arcs, 
with each endpoint of the line 
touching one of the arcs. 
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Complete the following 
construction problem to 
gain experience with some 
of the tangent commands 
available in TurboCAD. 
The completed diagram is 
a cam assembly, a typical 
mechanical engineering 
drawing. For this exercise 
you will shut off the screen 
grid and use a variety of snap commands. 

1. Click on [No Snap] in the Snaps toolbar. 

2. Select [Show Grid] and click the "Show Grid" box to 
shut off the grid. Click [OK]. 

3. Select [Circle Center and Point] from the Circle 
fly-out toolbar. 

4. Click anywhere on 
the paper to start 
a circle. 

5. Press <Tab> to reach 
the Radius field in 
the Inspector bar. 
Type 0.295 for the 
radius, and 
press <Enter>. 

6. Move the cursor 

onto the edge of the circle and press <C> for the Arc 
Center snap. A diamond appears at the center of the 
circle to illustrate the center of the new circle has 
been defined. 

7. Press <Tab>, and type 0.64 for radius. Press <Enter>. 

8. Select [Line]. 

9. Move the cursor onto the larger circle and press <C> 
for Arc Center snap. 

10. Press <Tab>, type 2.45 for length; press <Tab>, type 
340 (for angle) (or -20), and press <Enter>. 






11. Select [Circle Center 
and Point]. 

12. Move the cursor 
onto on the right end 
of the line and press 
<V> for Vertex snap. 

13. Press <Tab>, type 
0.36 for radius. Press <Enter>. 

14. Click on [Tangent to 2 Arcs] in the Line 
fly-out toolbar. 

15. The prompt reads 
"Pick an arc." Click 
on the top side of the 
larger left circle. 

16. "Choose the 
tangent." Click on 
the top side of the 
circle on the right. 

17. The [Tangent to 2 Arcs] command is still active. 

18. Click on the bottom 
side of the larger 
left circle. 

19. Click on the bottom 
side of the circle on 
the right. 

20. Click on the 
[Line] tool. 

21. Select [Vertex] from the Snap toolbar. 

22. Click on the left endpoint of the bottom tangent line. 

23. Click on the left 
endpoint of the top 
tangent line. 

24. Repeat the process 
for the circle on the 
right side of 
the diagram. 

25. Select Modify| Object Trim. 

26. Click on the left (nearly vertical) line to select it as 
the cutting edge. 

27. Move the cursor right and click on the larger circle. 
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28. Press <Esc> to 
deselect the cutting 
edge. [Object Trim] is 
still active. 

29. Click on the right 
(nearly vertical) line 
to select it as the 
cutting edge. 

30. Move the cursor a little to the left and click on 
the circle. 

31. Click [Select]. 

32. Use [Select] and 
<Delete> to delete the 
two cutting edges 
and the line running 
through the center of 
the diagram. 

33. Press <Shift>+<S> to 
permanently turn off all snaps. 

34. Select [Tangent to Arc] 
from the Circle 
fly-out toolbar. 

35. Click on the top of 
the largest arc, left 
side of the diagram. 

36. Press <Tab>, and set 
the Radius as 0.31 

but do NOT press <Enter>. 

37. Lock the Radius by clicking the lock check box to 
the left of the field on the Inspector bar. 

38. Click back in the drawing area to place the circle 
near the top of the arc. (You can hold the <Shift> key 
if you require the arc to be perfectly at the top of 
the arc) . 

39. Click [Arc Center] in 
the Snaps toolbar. 

40. Select [Circle Center 
and Point] from the 
Circle fly-out 
toolbar. 

41. Click on the last 
circle placed. 






42. Press <Tab>, type 0.14 in the Radius field, and 
press <Enter>. 

43. Press <Shift>+<S> for No Snap, and then press 
<Shift>+<Q> for Quadrant Snap. Note that this is the 
has the same effect as clicking the buttons in the 
snaps toolbar. 

44. Select [Line] . Click 
on the larger of the 
two upper circles at 
or near 180 degrees 
(9 o'clock) , and at, or 
near 0 degrees 
(3 o'clock). 

45. Click on the 

intersection of the left side of the bisecting line and 
the small circle to snap to the quadrant. 

46. Click [Ortho] in the Snaps toolbar. All other snaps will 
be shut off. 

47. Move the cursor straight up. Press <Tab>, type 0.45 
in the length field, and press <Enter>. 

48. Repeat the process 
on the right side 
(Quadrant Snap, 
start line, Ortho 
mode, set distance). 

49. From the menu or 
fly-out, select 
Modify|Object Trim. 

50. Click on the horizontal line bisecting the top circle 
as the cutting edge. 

51. Click on the top side of the inner circle. 

52. Click [Select] tool. 

53. Select and delete the 
horizontal line used 
as the cutting edge. 

54. Select the [Line] tool 
and choose the 
[Vertex] snap. 

55. Click on the 
endpoints of the two 

lines extending vertically, to close the gap. 
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Using Ellipses 

The ellipse is a common leature in both architectural and 
engineering applications. TurboCAD offers six elliptical 
tools, three lor complete ellipses, and three lor 
elliptical arcs. 

The various ellipse tools supplied in TurboCAD define a 
bounding rectangle. The length and width of the rectangle 
correspond to the length and width of the ellipse. If you 
know the length values for the two axis that define the 
ellipse, type them in the Inspector bar. 

When you need to be exact, placing an ellipse correctly is 
much easier if you draw lines or place points beforehand, 
then snap to these locations to place the axis points of the 
ellipse. Or, snap to existing objects in the drawing. 







Elliptical Arc 


Draw an elliptical arc 
by defining its 
bounding rectangle. 




Rotated Elliptical Arc 


Draw an elliptical arc 
rotated at any angle. 




Ellipse 


Draw an ellipse by 
defining its bounding 
rectangle. 


^1 


Ellipse Fixed Ratio 


Draw elliptical arcs of a 
fixed size 



Rotated Ellipse Draw an elli P se rotated 

at any angle. 



Draw a Standard Ellipse 

1. Activate [Ellipse] o I from the circle fly-out toolbar. 

2. Define the first point or corner of the bounding 
rectangle, then do one of the following: 

3. Move the cursor and click to define the diagonally 
opposed corner of the bounding rectangle. You could 
have specified the lengths of the ellipse's major and 
minor axes in the Inspector bar. 



Draw a Rotated Ellipse 

1. Activate [Rotated Ellipse] jJTj from the circle 
fly-out toolbar. 

2. Click to define the center point of the ellipse. 

3. Click to define a point, specifying an angle and 
distance from the center point. This sets the angle 
and one dimension of the ellipse. 

4. Define a second point to specify the length along the 
opposite axis. 

Draw an Elliptical Arc 

The lengths of the major and minor axis of the elliptical arc 
are determined by the lengths of the sides of the bounding 
rectangle. The axes of the arc will be orthogonal; however, 
you can rotate the arc after you have created it using the 
editing tools. 

1. Activate the Elliptical Arc tool from the arc 
fly-out toolbar. 

2. Define a point for the first corner of the 
bounding rectangle. 

3. Define a point for the diagonally opposite corner of 
the bounding rectangle. TurboCAD draws an ellipse 
bounded by the rectangle that you have defined. A 
dotted line appears, extending from the center point 
of the ellipse to the cursor. 

4. Move the cursor to change the dotted line to the 
angle at which you want the arc to start, then click to 
set the arc's starting angle. 

5. Move the cursor counterclockwise to draw the arc, 
then click the mouse button to define the 
ending angle. 

Alternatively, you can define the starting point of the 
elliptical arc, then specify its major and minor axes, and 
starting and ending angles in the Inspector bar. You can 
also combine use of the mouse and Inspector bar by 
locking the Inspector bar fields. 

Draw an Elliptical Rotated Arc 

1. Activate [Rotated Elliptical Arc] JssJ in the Arc 
fly-out toolbar. 

2. Define the center point of the arc. 
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3. Define a point to specify an angle and distance from 
the center point. This creates an axis from the 
defined point, through the center point, to an 
opposite point the same distance from the center 
point. This is the major axis of the elliptical arc. 

4. Define a third point to specify the length of the 
minor axis (perpendicular to the major axis). 
TurboCAD draws an ellipse with the specified major 
and minor axes. A dotted line appears, extending 
from the center point of the ellipse to the cursor. 

5. Move the cursor to change the dotted line to the 
angle at which you want the arc to start, then click to 
set the arc's starting angle. 

6. Move the cursor counterclockwise to draw the arc, 
then click the mouse button to define the 
ending angle. 

Construction Technique for Ellipses 

Although TurboCAD does not supply an ellipse tool 
specifically for defining an ellipse based on the position of 
two pins and a piece of string, it is easy to construct the 
resulting ellipse. 

Let PI and P2 represent the position of the pins in the 
paper, and let P3 represent any position of the Pen when 
pulled tightly against the string. 

1. Use the Star [Point] tool to place Points at PI, P2, and 
P3. For simplicity be sure that PI and P2 have the 
same Y coordinate (they are horizontal to 
each other). 



Select from the menu or toolbar, 
Tools|Measurement|Distance. Notice how the 
Measurement Info Palette automatically appears. 

Click on PI then P3, and then P2. A magenta line is 
displayed on screen to show the path being 
measured, and the total distance is displayed in the 
Measurement Info Palette. 



1 J 














P3 
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Measure the total distance from PI to P3 to P2 

Divide this total distance from PI, through P3, to P2 
by 2, and make a note of the result. For purposes of 
this exercise this distance is (5.16/2) = 2.58. (You 
could use the Windows Calculator, or run the 
TurboCAD script called Calculator.BAS). 

Press <Esc> or choose Cancel via the local menu to 
clear the Measure Info Palette. 

Select lnsert|Construction|Center and Point Circle. 

Draw 3 construction circles with their radius equal 
to the calculation above (in this example 2.58), and 
with their center points at PI, P2, and the mid point 
of P 1 and P2. Use <M> to snap to the midpoint of the 
line to define the center of the middle circle. 



P1 




P2 



2. Make sure that [Vertex] snap is the only active snap 
mode in the Snaps toolbar. 

3. Draw a LINE from PI to P2. 



pa 



Spi ' 



n 



10. Select lnsert|Circle|Rotated Ellipse. 

1 1 . Define the center of the ellipse at the midpoint of the 
line by using the <M> SEKE. 
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12. Define the Major radius by using <Q> for Quadrant 
snap on the 0 degree angle of the center circle (just to 
the right of P2). 

13. Define the minor radius at the intersection of the two 
outer circles (just to the left of P3) using the <l> 
SEKE for Intersection snap. 




14. Use the Measure Distance tool to measure the total 
distance from PI to any point on the ellipse to P2. 
(Use the <N> SEKE for Nearest on Graphic to snap to 
the ellipse.) You will see that this distance is the will 
be same distance as from PI to P3 to P2. 
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The distance from PI, through any point (P3) on the ellipse 
to P2, is constant 

The next diagram illustrates the reverse procedure of 
finding the location of the pins in the paper given an 
existing ellipse. Points II and 12 are the positions of the 
pins. II And 12 are the intersection points of a horizontal 
line passing directly though the middle of the ellipse, and 
a circle with its center point directly at the top of the ellipse 
at point Q. The radius of the circle is half of the width of 
the ellipse. 



Q 




The reverse procedure of finding the location of the pins 

Curve Tools 

TurboCAD offers three curve tools, each with 
special properties. 

The Bezier is a continuous curve that connects from point 
to point as placed in the drawing. The Bezier in manual 
drafting is a long, flat pliable strip of wood, metal or plastic 
used to draw curves. The spline is created as one 
continuous line, not a series of curved segments. The final 
product is a smooth, continuous curve — not a series of 
fitted arcs or clipped circles. Bezier curves are named for 
French engineer, Pierre Bezier, who developed a 
curve-generation algorithm for car designers at Renault. 

While the Bezier curve is best for smooth, regular curves, 
the Spline curve tool is better for drawing irregularly 
shaped curved lines. Spline curves are defined by a set of 
control points: intermediate points placed in the drawing 
in addition to the curve and the points that define the 
position of the curved line. The control points act as 
magnets and affect the shape of the curve. 

The Sketch tool is used for freehand drawing. A sketched 
line is only as accurate as the number of pixels on the 
screen since the position of the cursor defines the line. 



11-10 



For updates and additional information. 



Chapter 11 Drawing Techniques 



Curve Properties 



Bezier 



'A I Spline 



Cd\ Sketch 



Action 

Draw a continuous curve that connects a series 
of points with tangent handles 

Draw a curve that connects two endpoints: the 
curve gravitates toward control points along 
its path 

Draws freehand multiline with the mouse 



Curves have special properties that can be set in the Curve 
property sheet of the Properties dialog. This property sheet 
lets you show or hide the frame of a Bezier or Spline curve, 
transform a Bezier curve into a Spline curve or vice versa. 
If you select the Bezier curve, you have additional 
properties for tangent control handles for each node. You 
can choose to display the tangent handles and optionally 
allow tangent handles to be independent from each other. 

You can access the properties of a curve by double-clicking 
on it with the [Select], or by selecting the curve and then 
choosing (Menu: Format|Properties), or by choosing 
Properties from the local menu. Default properties for 
curves are accessed via right-clicking the curve's button on 
the toolbar. 

To close a Bezier or Spline curve, right-click on the local 
menu and select Close. To end either curve without 
forming a closed loop, right-click on the local menu and 
select Finish. 

Using Curves to Create Parabolas 

Certain curves have special properties in engineering, 
architecture, and in nature. The parabola, for example, 
defines a comet's path around the sun, and is used to 
design reflecting surfaces, road sections, and arches. 
Follow the steps below to construct a parabola. This object 
requires that you draw construction aids to identify points 
along each curve. Instead of detailed steps, the instructions 
for this exercise gives you guidelines to follow, along with 
illustrations showing the details. 



To construct a Parabola: 

1. Using Snap to Grid, construct a 
rectangle four units wide and eight 
units deep. Use Points to mark the 
units along the top, left, and bottom 
as illustrated. 
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Use straight lines to connect the 
points along the top and the bottom 
with the midpoint of the right side 
of the rectangle. Use the Parallel 
Line tool to draw lines parallel to 
the top line that pass though the points marked 
along the left side. Use the Modify|Shrink command 
to trim the lines at the intersections as illustrated by 
the square points in the diagram. 

Use the Bezier curve to draw a shape 
connecting the points as identified. 
Turn off Grid Snap, and select 
Vertex Snap from the Snap toolbar. 
To finish the curve, right- click and 
select Finish from the local menu. 
The finished shape looks like 
a parabola. 

To erase the construction aids, 
simply press <Ctrl>+<A> to Select 
All, and then <Shift>+<Click> the curve, and press 
<Delete> to achieve the result below: 





Finished Parabola 
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Using Splines 

Where a Bezier curve passes though the points that define 
them, Spline curves gravitate toward the points that define 
them but do not necessarily pass though them. You can 
achieve some very interesting results with this curve type. 

1 . Draw a 
rectangle 
similar to the 
following 
diagram. 

2. Select from the 
menu or 
fly-out, 
lnsert|Curve 
| S p I i ne . 

3. Use any snap to 

select in order points 1, 2, 3, and 4. Notice how the 
curve passes through points 1 and 4 but gravitates 
towards points 2 and 3. 

4. Click the original point 1. This now results in the 
curve no longer passing thought point 4. 

5. Right click to bring up the local menu, and choose 
Close. We see that all four corners of the rectangle 
don't touch the curve. 
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menu provides different options for drawing line and arcs. 
In order to combine arcs and lines into one entity, [Polyline] 
has two operation modes: Line Segment and Arc Segment. 
You can switch back and forth between these two modes as 
you are drawing. The following section describes the 
properties and options that are available while drawing 
with [Polyline]. 

arc segments 




Line Segments 

To create each line segment, select a beginning and an 
ending point. Alternatively, you can set a starting point, 
then define each line segment in sequence by entering its 
length, angle, start width and end width in the 
Inspector bar. Press <Enter> to complete each segment of 
the multiline, and press <Ctrl>+<F> to finish the multiline. 
The Inspector bar provides the following options when 
drawing a line segment. Line segment mode is the default 
for the [Polyline] tool. 



Advanced Drawing Tools 

TurboCAD has some very advanced drawing tools, 
including the Polyline tool, the Wall tool, and the 
Multiline tools. The tools are designed to create complex 
objects quickly. 

Polylines 

The [Line | Polyl i ne] tool allows you to create a sequence of 
line and/or arc segments that are treated as a single object. 
The polyline is defined as a series of points. The local 



• Arc Segment • Close 

• Finish • One Step Back 

Arc Segment — The Arc Segment option changes the active 
line segment into an arc segment. The local menu options 
will change to the arc segment options. 

Close — The Close option makes a closed shape by 
connecting the first and last vertices. Once a multiline is 
closed, TurboCAD treats it as a polygon. Then it can be 
filled with the color and pattern of the current brush. 
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Finish — The Finish option completes the multiline using 
line or arc, depending on which is active. 

One Step Back — The One Step Back option will undo the 
last segment drawn. 

Polyline Properties — The Polyline properties option 
activates the Polyline Properties dialog. The dialog 
provides two options: 

• The New Start Width Same as Previous End option 
sets the new start width to the same width as the end 
of the previous segment. 

• The Force Start and End Width are Same option locks 
the start and end widths for each segment. 

Arc Segments 

To create each arc segment, select a beginning and an 
ending point. Alternatively, you can set a starting point, 
then define each line segment in sequence by entering its 
length, angle, start width and end width in the 
Inspector bar, press <Enter> to complete each segment of 
the multiline, and press <Ctrl>+<F> to finish the multiline. 
The local menu provides the following options when 
drawing an arc segment. 

• Line Segment • Close 

• Finish • One Step Back 

• Direction • Center 

Line Segment — The Line Segment option changes the 
active arc segment into an line segment, and the local 
menu options will change to the line segment options. The 
[Polyline] tool will remain in arc segment mode until this 
option is reset, or until the multiline is finished. 

Direction — The direction option allows you to define a 
tangent line for the arc segment. Once the tangent line is 
set, the arc will remain tangent to that line unless a new 
direction is set, or the Center option is used. 

Center — The Center option allows you to select a 
centerpoint for the arc segment. Once the centerpoint is 
set the arc will remain centered on that point. 



Arcs Exercise 

This exercise will use all the options discussed so far. 
Follow these steps to create a polyline: 

1. Activate [Polyline] ^ or Menu: lnsert|Line|Polyline. 

2. Define the first point of the complex polyline. 

3. Draw a line segment by one of the 
following methods: 

• If necessary, reset the snap mode, then define a 
second point. Turbo CAD then draws a line 
segment between the two points. 

• Specify the length, angle, start width and end 
width of the segment in the Inspector bar and 
press <Enter>. 

4. Right-click to open the local menu. 

5. Select Arc Segment. 

6. Draw an arc segment by one of the 
following methods: 

• If necessary, reset the snap mode, then define a 
second point. Turbo CAD then draws an arc 
segment between the two points. 

• Specify the radius, or circumference, end angle, 
start width and end width of the segment in the 
Inspector bar and press <Enter>. 

7. Repeat step 3 or 6, adding connected segments to the 
complex polyline, until the polyline is finished. 

8. To define the last point in the series, double-click, 
choose Finish from the local menu, or press 
<Ctrl>+<F> if you are working in the Inspector bar. 

Walls 

The Wall tool is intended to help you work out a building 
design quickly. The TurboCAD Wall tool creates smart 
objects. The adaptability of the TurboCAD wall resides in 
the wall's ability to incorporate typical wall inclusions 
(doors, walls and openings) with a drag-and-drop 
operation and preserve the specified location of the 
inserted objects within the wall regardless of 
subsequent adjustments. 

The typical sequence of actions you should use to create a 
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floorplan starts with a wall layout. When the walls have 
been drawn, insert doors, windows and/or openings as 
appropriate. After that, you can adjust the wall layout 
moving (shifting and/or rotating) any wall of the wall 
layout. When you adjust a wall, the walls that are attached 
to that wall will adjust to it. The embedded doors, 
windows, and openings also adjust automatically. 

To draw a wall: 

1. Activate [Wall] 0, or (lnsert|Wall). 

2. Click to place the start point of the wall. 

3. Click to place additional points of the wall. 

4. Click Finish on the Inspector bar or from local menu 
to complete the operation. 

Once you have drawn a wall, you can select it, click the 
Properties button on the Inspector bar to open the 
Properties dialog and customize the wall parameters, such 
as wall width. 

Drawing Wall Layouts 

The [Wall] tool lets you to create "on-the-fly" a wall layout 
as a sequence of walls. 

To draw a wall layout: 

1. Activate the [Wall] tool (lnsert|Wall). 

2. Click to start the wall. 

3. Click to place the end point of the wall (which will 
serve as the start point of the next wall). 

4. Click to place the end point of the next wall. 

5. Repeat the steps 2, 3, and 4 as needed. 

6. To complete the operation, click Finish on the 
Inspector bar or choose Finish from the local menu. 

Once you have made a draft of a wall layout, you can 
customize it by 

• Attaching a new wall 

• Deleting an existing wall 

• Inserting a block (door, window, opening, etc.) 

• Moving a group of walls in any direction 



To attach a new wall to a wall layout: 

1. Activate the [Wall] tool (I nse rt|Wa 1 1 ) . 

2. Click to place the start point of a wall you want to 
attach to an existing wall layout. 

3 . Click within the wall to which you want to attach the 
newly created wall. 

To delete an existing wall: 

1 . Select the wall you want to delete. 

2. Click [Delete] on the Inspector bar or press the 
[Delete] key. 

To move a group of walls belonging to a wall layout: 

1. Select the wall you want to move. This will change 
the color of the wall(s) attached to the selected wall. 

2. Drag the selected walls. 



NOTE: when you adjust a wall, the walls that It is attached to 
adjust also. The inserted doors, windows, and openings also 
adjust automatically. 



Adaptable Walls and Blocks 

When a block is inserted into a wall, it rotates to align itself 
with the wall. The direction of the rotation depends upon 
the direction in which the wall was drawn. The top of the 
block will align to the right side of the selected wall. To 
determine which side of the wall is the right side, imagine 
yourself at the end point of the wall facing at the starting 
point. The right side of the wall is on your right side. 



start 



end 
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Inserting a Block 

To insert a block (window, door, opening, etc.) into a wall: 

1 . If necessary, create a desired insertion (window, door, 
etc.). It must be a block. 

2. View the Block palette. Select the desired block, drag 
it into the Turbo CAD window with the wall and drop 
the block onto the wall where you want to insert it. 

Multilines 

Multilines are multiple parallel lines that are treated as a 
single object. Each line in a multiline can be assigned a 
different color, width, offset and line pattern. The ends of 
multilines can also be capped arcs, lines, or left open. The 
multiline tools behave similarly to their single line 
counterparts. These tools are shown below. 



Function 



I 



Single 
Polyline 



Draw a single multiline segment. 
Draw a series of connected 



Polygon 



Rectangle 



Perpendicular 



Parallel 



Draw a multiline as a regular polygon 
with an arbitrary number of sides. 

Draw a multiline as a polygon with 



Draw a multiline as an 
orthogonal rectangle. 

Draw a multiline as a rectangle 

Draw a multiline perpendicular to an 
existing line. 

Draw a multiline parallel to an existing 
line, at a specific distance from 
the line. 



Setting Up Multilines 

The standard multiline gallery may not contain one you 
need. So, before you create a multiline, let's explore 
multiline settings. 



To do this, select a multiline tool and select Properties from 
the local menu. Select the Line Elements tab of the 
Multiline Properties dialog. 




To add a new line element: 

1. Type in a value in the Offset field. 

The Offset property sets the distance of the center of 
the multiline. 

2. Set the Color, Width, and Pattern properties for the 
line element. 

3. Click [Add]. 

To edit a line element: 

1. Select the line element from the Offset list. 

2. Set the properties to the appropriate values. 

Polylines can also have caps on their ends and joints 
between segments. The properties for caps and joints are 
handled through the Start cap, End Cap and Joints tabs of 
the Polyline Properties dialog. 

To set polyline start caps: 

1 . Open the Start cap tab of the Polyline 
Properties dialog. 
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2. Set the type of start cap by checking the appropriate 
check boxes in Shape. 

• Line will create a line across the start of 
the polyline 

• Outer arc will connect the outer line elements 
with an arc 

• Inner arc inner pairs of line elements with arcs 

3. Set the angle of the start cap in the Angle field. 

The angle value sets the angle of the start cap to the 
starting polyline segment. 

4. Set the Color, Width, and Pattern properties for the 
start cap. 

To set polyline end caps: 

1. Open the End cap tab of the Polyline 
Properties dialog. 

2. Set the type of end cap by checking the appropriate 
check boxes in Shape. 

• Line will create a line across the End of 
the polyline 

• Outer arc will connect the outer line elements 
with an arc 

• Inner arc inner pairs of line elements with arcs 



Multiline | Line Elements ] Start cap End cap | Joints | 
- Color - 
| By Pen 




3. Set the angle of the end cap in the Angle field. 

The angle value sets the angle of the end cap to the 
ending polyline segment. 

4. Set the Color, Width, and Pattern properties for the 
end cap. 

To set polyline joints: 

1. Open the Joint tab of the Polyline Properties dialog. 

2. Check the Show check box in Joints. 

3. Set the Color, Width, and Pattern properties for 
the joints. 



General | Brush | Multiline | Line Elements ] Start cap | End cap Joints J 
Color — 
| By Pen 



MTINUOUS 
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Editing Nodes 

Turbo CAD offers a special set of editing capabilities for 
objects called Edit Node. In Edit Node you can reshape 
entities by directly manipulating particular points 
called nodes. 

• Add, delete, and move nodes on entities composed of 
line segments 

(including lines, double lines, polygons). 

• Divide line segments into any number of 
sub-segments of equal length. 

• Break polygons, making them into multilines. 

• Close polylines, making them into polygons. 

• Close the endpoints of double lines. 

• Reshape Bezier and spline curves by adding, 
deleting, and moving nodes on the line segments 
that form the curve's frame. Also adjust the shape of 
Bezier curves with tangent handles. 

Change the radius of circles and circular arcs. 

Change the major and minor axes of ellipses and 
elliptical arcs. 

Change the start and end angles of circles, ellipses, 
and arcs. 

Close arcs, making them into circles. 

Divide circles, arcs, and ellipses into arc segments of 
equal angular length. 

To activate Edit Node mode, click on the Edit Node tool in 
the Standard toolbar, at the top of the screen. When you 
select an object with the Edit Node tool, the appearance of 
the selection is different than when the Select tool is used. 
Instead of a selection box with handles, you will see 
highlighted objects with nodes displayed as blue 
rectangles. The number and placement of the nodes 
depends on the type of object selected. 




Selected objects in Edit Node mode 

You can only edit one entity at a time in Edit Node mode. 
To edit the nodes of an entity that is in a group, first select 
the group, then break it into its component entities using 
the Format|Explode command. If the entity is part of a 
nested group, you will have to use Explode more 
than once. 

Editing Bezier Curves Nodes with 
Tangent Handles 

Turbo CAD offers the tangent control handles for Bezier 
curves. It offers a wealth of possibilities for controlling the 
appearance of curves. 

1 . Create the 
following 
diagram 
using the 
Bezier 
Curve 
method 
while 

snapping to 
the corners. 

Remember to use Close from the local menu to finish 
the curve. 

2. Select the curve and choose Edit Node from the local 
menu. Experiment by moving the green tangent 
node to change the shape of the curve. 
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Each node has 
two tangent 
nodes (green) 
which control 
the angle at 
which the curve 
passes though 
the defining 
node (blue). You 
will notice that 
the distance and 

angle of the green nodes from the blue node affects the 
shape of the curve. Also, the green node pairs stay 
diagonally opposite from each other to ensure a smooth 
curve passing though the blue node. 

It is possible to make sharp edges by turning off the "Keep 
the curve smooth" option in the Property sheets for 
the curve. 

Edit Polyline Nodes 

With Edit Node, you can alter the shape of multilines by: 

• Edit node widths of polylines 

• Edit linked widths of polylines 

• Add arcs to complex polylines 

Edit Node Widths 

Polylines allow each node to have a specified width. In 
Edit Node, these widths can be resized. The Edit Widths 
method allows each node of a line segment to be 
resized independently. 

1. Select an object. 

2. Right-click the mouse and select Edit Node from the 
local menu. 

3. Right-click the mouse and select Edit Widths from 
the local menu. 

4. Select a node and drag it to a new location. 

The end of the line segment attached to the relocated node 
will resize. 





Edit Node Width 

Edit Linked Widths 

Polylines allow each node to have a specified width. With 
Edit Node, these widths can be resized. The Edit Linked 
Widths method allows each node of linked line segments 
to be resized together. 

1. Select an object. 

2. Right-click the mouse and select Edit Node from the 
local menu. 

3. Right-click the mouse and select Edit Linked Widths 
from the local menu. 

4. Select a node and drag it to a new location. 

The end of the both line segments attached to the relocated 
node will resize. 




Edit Node Linked Width 

Editing Polyline Arc Nodes 

Line type polylines allow arcs to be inserted at a node. The 
way the arc will be inserted is dependent on the type of 
node selected. If the selected node is between two line 
segments the inserted arc will be tangent to both line 
segments. The radius of the arc is controlled by the 
Inspector Bar. If the selected node is the middle node of an 
arc the original will be divided into two arc segments at the 
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node. If the selected node is the end node of an arc, no arc 
insertion will be allowed. 

1. Select an object. 

2. Right-click the mouse and select Edit Node from the 
local menu. 

3. Position the cursor over a node. 

4. Right-click the mouse and select Insert Arc from the 
local menu. 




new arc inserted 



J 



4. Click to delete the node. 
If you delete a node on a rectangle, for example, it 
immediately becomes a triangle. It is not possible to use 
node delete to remove a node from a single line segment or 
to convert a polygon to a single line. 

On Your Own 

Experiment with Edit Node on your own. Draw a variety 
of entities, then use Edit Node on each entity to reshape or 
break entities. If you have not already encountered the 
other exercises in this book that use Edit Node, check the 
Index to find them. 



Inserting arc segment between line segments — before (left) and 
after (right) 





split arc segment 



Inserting arc segment in an arc - before (left) and after (right) 

Deleting Nodes 

To delete a node: 

1. Select the entity and right-click. 

2. Select Edit Node from the local menu. 

3. Hold down the <Ctrl> key while placing the mouse 
cursor over the node you wish to delete. When you 
are in the correct position, the cursor will change to 
an icon showing a node being thrown into a 

trash can. 
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Communicating Measurements 



As explained earlier, text in a CAD drawing bridges the 
worlds of verbal and visual expression. Text such as 
dimensions and labels in a drawing give the "reader" a 
frame of reference to help to interpret the drawing. 

Often, CAD drawings are created only to express a design 
idea, so informally labeling parts of the drawing is enough. 
But many CAD drawings are used to construct or 
manufacture. These drawings need more than simple 
labels. Whoever uses the drawing needs to know the exact 
dimensions of objects in the drawing. 

Turbo CAD has commands that let you measure the 
distance between two points, draw reference lines, 
measure lengths and angles, and print measurements on 
the drawing near the measured objects. By dimensioning, 
we refer to the act of placing the measurements or other 
important information about an object into the drawing. 

By default, dimensions in TurboCAD are associative. If an 
object changes in size, the dimension will automatically 
update to display the new length, angle, etc. (if you don't 
want associative dimensions, this feature can be turned off. 
Use the Dimensioning Property Sheet.) 



Elements of Dimensioning 



NOTE: To check if a dimension line is associated with an entity, 
select the entity. Any dimensions associated with it will be 
colored blue. 



TurboCAD contains a powerful set of dimensioning 
commands. But once you know a few rules of thumb, the 
number of decisions quickly dwindle down. This chapter 
will provide reference material on dimensions, exercises to 
guide you through using dimensions for the first time, and 
will offer a few guidelines for when and how to place 
dimensions in your drawings. 



Dimension line 



Dimension text 




Extension line 



Basic parts of a dimension are as follows: 

• The dimension line, with arrows pointing to either 
end of the dimension. 

• The extension line, also known as witness lines, 
which connects the dimension line to the object 
being measured. 

• The dimension text, which displays the value of the 
object being measured. 

Extension lines have optional line segments that continue 
the extension outward beyond the dimension line 
(extensions to the extension) . 

A dimension can have interior dimension lines, as shown 
in the preceding figure, or exterior dimension lines. 
Exterior dimension lines can be supplemented with an 
optional interior line. 
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Format Property Sheets 




Three Format Property Sheets control the shape of 
dimension arrows and the position of text relative to the 
dimension line. You can summon the dimension format 
property sheets in one of three ways: right-click the 
dimension tool on the Standard toolbar; or, if the 
dimension tool is active, select Format|Properties, or click 
the Properties button on the Standard toolbar. 

Dimension Format Property Sheet 

The Format Properties sheet provides controls for basic 
dimensioning features, including the shape of arrowheads, 
the size and appearance of text, and the positioning of 
dimensioning lines. 

Arrowheads 



2.00 



2.00 



2.00 



2.00 



Arrowheads 

1st and 2nd — Click in these drop-down boxes to choose 
dimension arrow shapes. The arrowheads can have angles 



of 15, 30 or 45 degrees. They can be filled, open, closed, 
tick (a simple angled line), hollow dot, solid dot, or no 
arrowhead at all. 

Size — Click the Size field to choose a size for the length of 
the arrowhead, or type in a custom size. (How to 
determine the correct size for an arrowhead is discussed 
later in the chapter.) 

Tick Extension — If you set the arrowhead to Tick in the 
1st or 2nd boxes, use this field to specify the length of each 
tick's extension line. 

Text Position/Font — Use the Font text box to choose a 
TrueType font for the dimension text. All TrueType fonts 
installed on your computer will be available. 

Text Pos/f/O/7/H eight — Click this text box to choose a 
text height, or type in a custom height. You can set the 
height in either World or Paper units, to match your 
current working mode. 

Position — Choose Outside if you want the text placed 
outside of the dimension line; choose Above if you want 
the text "above" the dimension line ("above" is relative to 
the orientation of the text, not relative to your screen); or 
choose On Line if you want to place the text directly on the 
dimension line. The position can be manually adjusted 
(see the next control) . 

On Line Adjustment — Type a number into this text box to 
specify the distance of the text above or below the 
dimension line. A value of zero (the default value) will 
place the text on the same level as the dimension line. 
Higher values move the text above the line ("above" is 
relative to the orientation of the text); lower (negative) 
values move the text below the line. 

Force Text Horizontal — Forces the dimension text to be 
horizontal no matter how the dimension is oriented. 

Force Dimension Text Inside Extension Lines — click 

this box if you want to force dimension text between the 
extension lines, regardless of the distance between the 
extension lines. If you leave this box unchecked, 
TurboCAD will try to place dimension text inside, but will 
place it out if it doesn't have room. 

Associative Dimension — This option only appears in 
the settings for the dimension tool and not for selected 
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dimensions. If this option is ON, any newly created 
dimension will be associated with the entity it is 
dimensioning. If the entity changes size, so will 
the dimension. 



Dimensioning Tools 

The dimensioning tools available in the fly-out toolbar on 
the Standard toolbar, or lnsert|Dimension tool, are 
as follows: 



dimension 



Action 



g> | Orthogonal 

//\ Parallel 

Rotated 

:3| Datum 
HI I Baseline 



Angular 




Display the horizontal or vertical distance between two points or the horizontal or the 
vertical length of a specific object. This tool will automatically sense whether the 
dimension is horizontal or vertical. 

Display the absolute distance between two points, the absolute distance of a specific 
object, or the length of an object. 

Display the absolute distance between two points, the absolute distance of a specific 
object, or the length of an object, with the extension lines at an angle. 

Display dimension text along an extension line measured from an origin on the object. 

Create a series of parallel linear dimensions that share a baseline. 

Create a series of dimensions displaying the distance from a baseline to a defined point. 

Display the angle formed by two lines, by points on the perimeter of a circle or arc, or the 
angle formed by any two points relative to a defined vertex. 

Display the radius of an arc or circle. 



Display the diameter of an arc or circle. 

Draw an arrow and a line, and add text as a label. 



Linear Dimensioning Methods 

Orthogonal and Parallel are known as linear dimensions. 
They measure distances along a line (real or imagined) . 
But to understand how these methods differ, we need to 
consider both in more detail. How they measure lengths is 
very different one from the other. 

Orthogonal dimension will display both horizontal or 
vertical distance of an entity, or the horizontal or vertical 
distance between two points that you identify. It will not 
display both at the same time If the object is not parallel an 
axis, the distance being measured is not the same as the 
actual length of the object. The following exercise will 
help explain. 



Do this exercise to practice Orthogonal dimensioning: 

1. Launch TurboCAD; 
accept the Normal 
template. 

2. Use [Grid] Snap and 
[Multiline] to drawthe 
eight-sided irregular 
polygon shown in the 
figure. The exact 
length of each side is 
not crucial. 

3. Select [Orthogonal] 

g> | from the Dimensioning fly-out toolbar in the 
Standard toolbar. 
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4. Deselect [Grid] snap; select [Vertex]. 

5. Click on the upper end of line #1. 

6. Click on the lower 
end of the same line. 

7. Move the cursor 
around so you see the 
horizontal 

dimension, and press 
the <S> SEKE key for 
No Snap. 

TurboCAD shows "0" 
because this line has 
no horizontal distance. 

Now use [Orthogonal] dimensioning to measure a line that 
has horizontal distance. 

1. [Orthogonal] is still active. Click on the left endpoint 
of line #2. 




Click on the right endpoint of the same line. 

Move the dimension 
line where you 
please, and press <S> 
for no snaps so you 
can place it in the 
drawing. 






0 






1.5 





Often, the absolute length 
of an item is needed. The 
Parallel dimensioning tool 

will calculate and display the exact (absolute) length of an 
item no matter the angle it sits in the drawing. 

To calculate and display an absolute dimension: 

1. Select [Parallel] 

S/\ horn the 
Dimensioning 
fly-out toolbar. 

2. Click on the 
upper endpoint of 
the polygon's top 
left line. 




Click on a point to 
place the 
dimension. 





0 






1.5 





Manual, Segment, and Entity Dimensioning 

The linear dimensioning tools are equipped with three 
methods to locate entities and distances. The method used 
in the exercise above was manual dimensioning. You used 
a snap tool to locate endpoints, and you had to identify 
both ends of the entity before it could be dimensioned. 

TurboCAD can automate the process of identifying entities 
for linear dimensioning. Segment dimensioning allows 
you to click once to associate the dimension with a line 
segment. Entity dimensioning allows you to click once to 
associate the dimension with an entire entity (such as a 
multiline, or a group). The Segment and Entity options are 
available in the local menu when a linear dimensioning 
command is active. Complete the exercise below to gain 
experience using both methods. 

To dimension a segment of a drawing: 

1 . Change to the 
Select tool, and 
delete the 
previous 
dimension lines. 

2. Select [Parallel]. 

3. Right-click and 
select Segment 
Dimensioning. Set 

snaps to [No Snap] using the Snap toolbar. 

4. Click anywhere on line #4, and place the dimension 
line nearby. Click to finish. 

To dimension an entity in a drawing: 

1. [Parallel] should 
still be active. 

2. Right-click and 
select Entity 
Dimensioning (this 
will automatically 
deselect Segment 
Dimensioning) . 

3. Click anywhere on 
the same line (line 
#4) as selected 
just above. 
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4. Move the cursor up and to the left from the line. 
Notice the readout on the dimension line (even 
though it has not been placed in the drawing, the 
dimensioning text should be visible in the drawing 
and on the Edit Bar) . 

5 . Now move the cursor down and to the right from the 
line. Notice how the readout changes. 

6. Move the cursor down and to the right to the 
location you choose for the dimension line. 

When Entity Dimensioning is active, selecting any 
individual line in a polygon or group only shows the tool 
at the angle it is dimensioning the entire object. As you 
move the cursor around the screen before placing the 
dimension line, the angle changes, so the linear readout 
changes as well. 

Used appropriately, Segment and Entity Dimensioning can 
make quick work of complex dimensioning jobs. 



NOTE: When Segment or Entity Dimensioning is turned on, the 
dimensioning method stays active either until the other method 
is selected, or until you click on the name of the method in the 
local menu to deselect it. If you find you prefer a particular 
method, it can be saved in a template so that you will not have 
to reselect this option for every new drawing. 



Angular Dimensioning 

[Angular] | is used to measure angles. With it you 
can dimension: 



The angle formed 
by any two lines 

The angle of an arc 

The angle formed 
by any two points 
on the perimeter of 
a circle 

A freeform angle 
that you create by 
defining a vertex 
node and 
two points 





Practice angular dimensioning using these exercises. 
To dimension an angle formed by two lines: 

1 . Save or delete the 
existing drawing. 

2. Draw the entities 
shown below. The 
exact lengths and 
sizes are not 
crucial, but try to 
maintain the 
relationships 
between objects 
as illustrated. 

3. Select [Angular] from the Dimensioning 
fly-out toolbar. 

4. Click anywhere along the upper line of the pair of 
lines that meet to form an angle. 

5. Click anywhere along the lower line of the pair. 

6. Move the cursor inside the angle, then outside. 
Notice how the dimension changes between 
measuring the inside angle and the outside angle. 

7. Move the cursor inside the angle, select No Snap 
from the local menu, and place the 
dimension anywhere. 

To dimension angles on circles: 

In the next exercise, you will use other entities in the 
drawing to identify the portion of the circle to be 
dimensioned. 

1. [Angular] is 
still active. 

2. Click anywhere on 
the circle. A 
rubberband line 
will appear, 
extending from the 
center of the circle 
to the cursor. 

3. The prompt line 
reads "Define first 
angle endpoint." 
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4. Select [Vertex] from the Snaps menu. 

5. Click where the two lines at the top of the drawing 
meet to form an angle. 

6. The prompt now reads "Define second 
angle endpoint." 

7. Move the cursor to the lower right portion of the 
screen and click on the lower endpoint of the 
single line. 

8. Move the cursor to the opposite side the circle. 
Notice how the angular measurement changes as 
a result. 

9. Select [No Snap] (from the Snaps toolbar or the local 
menu), and place the dimension inside the circle. 

To dimension angles on arcs: 

1. [Angular] is still 
active. Click on the 
arc located just 
above the circle. 

2. Move the cursor 
above and below 
the arc. Move the 
cursor all the way 
below the circle 
and watch the 
changes in the display. 

3. Move the cursor above the arc and press <S> to place 
the dimension. 

When you use [Angular] on an arc, TurboCAD 
automatically dimensions the angle formed by the 
endpoints of the arc (the angle that would be formed by 
lines extending from the ends of the arc to the center). If 
you want to dimension the angle formed by any other two 
points on the perimeter of the arc, you can employ the 
Angle Node technique described in the next section, using 
snap modes to define points at the center and on the 
perimeter of the arc. 

Dimensioning Freeform Angles 

You can dimension the angle formed by any two points in 
the drawing space relative to a defined endpoint (vertex), 
using the Angle Node option in the local menu. 



To dimension a freeform angle: 

1. Select and delete each of the existing dimension 
lines. Be careful to leave the entities. 




6. 

7. 
8. 
9. 
10. 

11. 




Select [Angular]. 

Right-click for the local menu and select Angle Node 

Select [Vertex] from the Snaps toolbar (if not 
already active). 

Click on the upper endpoint of the single line, to 
identify it as the first of three points to define 
an angle. 

The prompt reads "Define first angle endpoint." 

Click on the lower end of the single line. 

The prompt reads "Define second angle endpoint." 

Click on the lower endpoint of the nearby arc. 

Move the cursor above and below the single line, and 
notice how the dimension readout changes. 

Place the dimension near the bottom of the single 
line by the arc, adjusting snaps as necessary. 



Radius and Diameter Dimensioning 

The Radius and Diameter Dimensioning tools work on 
both arcs and circles. The technique for use is identical: 

• Activate the tool. 

• Click on the arc or circle. 

• Click again to place the dimension. 

Practice using each tool. 
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To dimension the radius of an arc: 

1 . Save your previous work and 
start a new drawing or delete 
all entities and dimension 
lines, to clear the screen. 

2. Draw a circle and an arc, as 
illustrated. 

3. Select [Radius] j^J from the 
Dimensioning fly-out toolbar. 

4. Click [No Snap] in the Snaps 
toolbar, then click anywhere 
along the arc. 

5. Move the cursor above or 
below the arc until the 

dimension line is in a position you like, then click to 
place the dimension. 

To dimension the diameter of a circle: 

1. Select [Diameter] 0°| from the 
Dimensioning fly-out toolbar. 

2. Click anywhere along the 
circumference of the circle. 

3. Move the cursor until the 
dimension line is in a position 
you like, then click to place 
the dimension. 

Leader Dimensions 

Use leaders to place 
a note about an Use this line 
object. Each leader 
has an arrow and a 

line pointing from 

the note to the 

object. The Leader tool is similar to the Multiline tools in 
that it can contain any number of connected line segments, 
oriented at any angle. 

The Leader has four parts: 

• The arrow, which points to the object 

• The line, which can be more than one segment 

• The shoulder, which serves as a base for the text 

• The text 




Follow the exercise below to become familiar with the 
Leader tool. 

To label the circle with a leader: 



1. 

2. 
3. 
4. 

5. 
6. 



Select [Leader] ^ | from the Dimensioning 
fly-out toolbar. 

Make sure [No Snap] is active. 

Click along the top edge of the circle. 

The prompt reads "Define the next point of 
the string." 

Press <Tab> to highlight the Text field in the Edit Bar. 
Type "Circle #1" 



Circle#l 




Press <Ctrl>+<D>. Move the cursor until you find a 
position you like for the leader line. 

Tip: <Ctrl>+<D> returns focus to the cursor from the 
Inspector bar. 



8. Right-click and select Finish from the local menu. 



TIP: You can end the command in step 7 by pressing 
<Alt>+<F> to finish. 



In addition to placing the leader using the Finish command 
in the local menu, you can double-click in the drawing. A 
single-click causes a new section of the leader line to 
be drawn. 



NOTE: If the Force Text Horizontal option is OFF you can use the 
Leader Dimension to draw lines with arrowheads by simply 
deleting the text in the Edit bar 
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Professional Standards 

Architecture and engineering, the two professions most 
commonly associated with drafting, have each developed 
guidelines for the appearance of drawings. If you need to 
have your drawings conform to either set of professional 
guidelines, you will have fewer decisions to make about 
dimension settings. 

The guidelines that follow are generalizations on how 
professionals in these two fields practice dimensioning. 
There may well be alternative standards that are equally 
valid. If, as part of your professional training, you learned 
a method for dimensioning, use that as your standard. If 
you have no such background or training, you may want 
to consider the guidelines that follow for use in your work. 
To create your own template to reflect your particular 
standards, set up the dimensioning tools as you require in 
a blank file, then save the file as a template instead of 
a drawing. 

Architectural drawings generally: 

• Align dimensions to the object (TurboCAD 
tool: Parallel) 

• Align dimension text to the object (Property Sheet: 
Force Text Horizontal Off). 

• Have text placement above the dimension line 
(Property Sheet: Position| Above) 

• Use tick marks, not arrows (Property Sheet: 
Arrowheadsllst and 2nd|Tick) 

• Use closed arrow heads set at a 30-degree angle for 
leaders (Property Sheet: Arrowheadsllst 

and 2nd| Closed 30) 



The Secret to Simple 
Dimensioning Formats 

With so many variables available in formatting 
dimensions, how does one know the best style? The key is 
to eliminate the variables, and only make one decision. 
How? The secret is to set the size of the drawing text used 
for general labeling in a drawing. Surprised? It makes 
sense when you know the logic behind it. 

In manual drafting there is a standard understanding of 
style which dictates dimension text should be smaller than 
text used to label parts of the drawing. The most common 
ratio is that dimension text is 75 percent as tall as regular 
text. If the text in a drawing is 1 " tall, dimension text 
should be 0.75". Dimension text and the size of the 
arrowheads should be the same. So, once you know the 
size of label text in your drawing, you can quickly calculate 
the size of dimension text and arrowheads. If you regularly 
use the same size of text in your drawings, you can create 
a template to reflect this ratio. Incorporating it as part of 
your dimensions template will make it easy to use this size 
as your standard. 



Engineering drawings generally: 

• Place dimensions horizontally (TurboCAD tool: 
Orthogonal) 

• Place dimension text horizontally (Property Sheet: 
Force Text Horizontal On) 

• Have text placement on the dimension line (Property 
Sheet: Position|0n Line) 

• Use closed arrow heads set at a 30-degree angle for 
both dimensions and leaders (Property Sheet: 
Arrowheadsllst and 2nd| Closed 30) 
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Patterns, Color, and Linked Files 



The drawings created so far have consisted of geometric 
entities, dimensions, and text. Several additional 
TurboCAD features will help bring life to your drawings, 
such as the use of hatch patterns, solid color fills, and 
drawings from other CAD programs. It is also possible to 
import graphic images created in non-CAD programs. You 
can also enhance your drawings by linking them to files 
created with word processors, spreadsheets and other 
applications. It is even possible to add sound and video to 
your TurboCAD drawings, if your computer supports 
multimedia. In effect, TurboCAD can become a 
multimedia design presentation tool. 



Hatch Patterns and Solid 
Color Fills 

Hatching — Hatch patterns are used for shading in section 
views. Hatch patterns can identify a part as being made of 
a specific material. To hatch manually was a tedious, 
time-consuming task that CAD virtually eliminates. 

Dozens of hatch patterns ship with TurboCAD, as shown 
below. Many of the hatches represent specific materials or 
patterns commonly illustrated in various 
design professions. 

The most commonly used hatch patterns in TurboCAD: 
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Solid color fills can also be placed in drawings. Use the 
Brush setting to place both hatch patterns and solid color 
fills. The Brush is not a separate tool but a setting that 
affects existing drawing tools, similar to the way Pen sets 
the line style, width, and color. The Brush property sheet 
is used to format the characteristics of both hatches and 
solid color fills. 




The brush Properties sheet containing hatch and fill controls 

Pattern — Scroll through the Brush pattern list box to 
select a hatch pattern. The name of the pattern is displayed 
just above the Brush pattern list box. 

Color — Click on the Color drop-down list box to select or 
change the color of a fill or hatch pattern. Choose the By 
Pen option if you want the Brush color to match the Pen 
color. Choose By Layer if you want the color to match the 
default color of the object's layer (set in the Layers 
property sheet) . 

Hatch — Scale, Angle, and the Crossed options are 
available in this section of the property sheet. Scale 
controls the repetition of the pattern. The default setting is 
1, which means the pattern appears once in a 1" x 1" area. 
If you are hatching small objects, or want a dense pattern, 
set the scale value to less than 1. In the illustration below, 
a 2" by 2" square is shown. The square on the left has a 
scale of 1, the scale for the square on the right is 0.125. 
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Hatch pattern IUS at a scale of 1 (left) and 0.125 

Angle — This field is used to change the angle at which 
hatch patterns are placed in the drawing. The default value 
is 0 degrees. 




Hatch pattern IUS at 0 degrees (left) and 45 degrees 

Crossed — If the Crossed option is active, the hatch 
pattern will be drawn a second time perpendicular to the 
first pass. 

You can brush or fill objects as you draw them, or add 
hatch/fill to selected objects. The Hatch command can 
hatch non-closed entities by creating an additional hatch 
entity which is placed on top of the existing entities. 
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The objects that can hold a hatch or a solid color fill are: 



Circle 
Rectangle 

Closed spline 

Closed multiline 
or polygon 
(single or double) 



Polygon 

Double line (all 
modes) 

Flexible text 

Closed Bezier 



When using a double line, the space between the two lines 
is hatched or filled, not the interior of the object. 

To set hatch and fill options before drawing, right-click on 
the drawing tool you are about to use and select the Brush 
tab and make your selections. To add a hatch or fill an 
existing object, select the entity, right-click, select 
Properties from the local menu, then click on [Brush] and 
adjust the settings as required. You can also use the 
Property toolbar as a shortcut to the Brush patterns. All of 
these methods create a Brush pattern that is part of the 
object. If you node edit the entity, the Brush will also 
automatically change. 

Two toolbar icons and menu options are available to create 
hatches which are an additional entity. The settings 
selected when right-clicking these tools are used only 
when the Format|Create Hatch or lnsert|Path Hatching 
commands are used to hatch objects. 

Draw with Hatching 

In the following 
exercises, you 
will draw a 
double line 
polygon that is 
hatched with 
one style, and 
then fill the 
interior with a 
second hatch 
style. To hatch 



or fill the interior boundary of a double line polygon, use 
the Path Hatching tool, set with the appropriate hatch 
details. You will finish by drawing an entity without 
hatching and then select the entity to add hatching. 

1. Launch TurboCAD and select the Normal template. 

2. Select [Double Multiline] j^J from the Double line 
fly-out toolbar. 

3. Right-click on [Double Multiline] to open the Property 
Sheet. Click [Brush]. Set Pattern to Stars (scroll the 
list if needed), Color to green and Scale to .5. 



NOTE: You can only set the color or hatch scale In the Brush 
Property Sheet after you select a hatch pattern. A Hatch setting 
of None causes the other fields to be inactive. 

Use [Double 
Multiline] to 
draw a closed 
polygon that 
fills most of 
the sheet, 
similar to the 
illustration. 
Right-click 
and select 
Close from the 
local menu. 

Select [Path Hatching] from the Standard toolbar, then 
right-click on the tool to open the Property Sheet. 

Click on [Brush] and set the pattern to L45. 
Click [OK]. 

Right click and select By Entity from the local menu. 

Click anywhere on the interior line of the double 
multiline. The entire inside line is automatically 
selected. Right click and chose Close to finish the 
Path Hatching. The new hatch pattern will appear 
inside the original polygon. 
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Hatching a curved object. 

1. Select Spline from the Curves fly-out toolbar and 
draw a closed curve that fills most of the sheet, 
similar to the one shown. 



Associative Hatching 

TurboCAD provides the option to make hatches 
associative. An associative hatch adjusts to editing done on 
hatched objects. Associative hatching only affects hatches 
that are created using the [Create Hatch] or [Path Hatch] 
tools. To turn associative hatching on, open the 
Options|Display dialog and check the Associative 
hatch checkbox. 




2. Use Close from the local menu to complete the curve. 

3. Select the curve. Right-click and select Properties 
from the local menu. 



TIP: You can select the last drawn entity by pressing <F7.> 



Click [Brush]. 
Choose any 
pattern you like 
(SPANISHTILE 
is used in the 
illustration). 
Leave scale at 1. 




NOTE: If a hatch pattern is placed by brushing a closed entity via 
the Properties toolbar or Property sheets, TurboCAD considers 
the hatch to be part of the object. If a hatch pattern is added 
later with one of the hatching tools, the hatch is considered a 
separate entity. In this case the hatch is part of the entity 



Create Hatch 

An additional option is available to apply hatching or solid 
fills to entities. From the menu, select Format|Create Hatch 
to apply a hatch or fill a selected object. Why use this 
command instead of just selecting the object and using 
right-click to adjust the settings or use Path Hatching? If 
you need to hatch several objects with the same pattern, 
select all of them, then use the [Create Hatch] command to 
hatch them all at once. 




unhatched objects hatched objects 



hatch adjusted 
automatically to changes 



Insert a Picture or Object 

TurboCAD allows you to add a wide variety of 
non-geometric objects to your drawings. 

[Insert Picture] % ! is used to place a non-CAD graphic 
image into a drawing. The command recognizes three 
graphics formats: 

• WMF, Windows Metafile 

• BMP, Windows Bitmap 

• DIB, Device-Independent Bitmap 

To insert a picture into a TurboCAD drawing: 

1. Choose lnsert|Picture to display the 
Insert Picture dialog. 

2. Choose the type of graphic file you want to import 
from the "Files of Type" list. For this example, 
use bitmap. 

3 . If necessary, navigate to the folder where the graphic 
file you need is stored on disk. (You can use a BMP 
file located in the Windows folder). 

4. Choose the file you want and click the [OK] button. 

TurboCAD uses Windows OLE (Object Linking and 
Embedding) technology to insert the picture. You can 
double-click on the picture and edit it using Windows 
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Paint (or the editor you have installed) to make the 
changes directly in TurboCAD. Simply click outside the 
bitmap to return to TurboCAD. 

I nsert| Picture does not establish an OLE link to the original 
copy of the file you import. If at a later time you use Paint 
to modify the bitmap picture, those changes will not be 
reflected in your TurboCAD drawing. You can only modify 
the picture by double-clicking on it from within 
TurboCAD, or by selecting Edit| Bitmap Image Object| Edit 
which will edit directly on the drawing page. Use 
Edit| Bitmap Image 0bject|0pen to launch the external 
program separately. You can also access these commands 
from the local menu. The commands are discussed in the 
section "Picture and Object edit options" later in 
this chapter. 




TIP: To select a picture, click along an edge. 



Insert|0bject lets you insert a wide variety of file types into 
a TurboCAD drawing. Insert Object will display every 
file type listed in your Windows system as capable of 
OLE actions. 

A typical list may include all these file types: 

• Bitmap Image • Microsoft 

Equation 2.0 

• Microsoft • Microsoft 

ClipArt Gallery Excel 5.0 Worksheet 

• Microsoft • Microsoft 
Excel 5.0 Chart Excel Macrosheet 

• Microsoft • Microsoft 
Excel Chart Word 6.0 Picture 

• Microsoft • MIDI Sequence 
Excel Worksheet (sound) 

• Microsoft • Microsoft 

Word 6.0 Document PowerPoint 4.0 Slide 

• Microsoft WordArt • Paintbrush 
2.0 



• Microsoft • Netscape Hypertext 
PowerPoint 4.0 Document (HTML) 
Presentation 

TurboCAD 3.0 • Video Clip 

• WordPad Document • 
(Windows 95) 

Consult your application or Windows documentation for 
descriptions of these file formats and the applications that 
create them. 

Any file added to a TurboCAD drawing using I nsert| Object 
can be edited from within TurboCAD using the features 
and commands of the application in which the object was 
created (called the source application). For example, you 
can insert a Microsoft Excel chart into a drawing and later 
edit it using Microsoft Excel. Double-click on the chart to 
establish a link to Excel. 

To insert an OLE object into your drawing, select 
lnsert|0bject to display the Insert Object dialog. You can 
then choose one of two basic options, [Create New] (the 
default) or [Create From File]. 




Create New — lets you embed a new OLE object from 
another application into your drawing. For example, if you 
want to add a spreadsheet chart to your drawing, but have 
not yet created it. Select the application from the scrolling 
list and either double-click on the application name or 
press <Enter>. A selection rectangle will appear as a 
placeholder for the object, and the source application will 
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run. You can then create the file you need. Exit the source 
application (you do not need to use the application's Save 
command), and the object will appear in the drawing. If 
you select the Display As Icon option, the Windows icon 
for the application will appear in your drawing instead of 
the actual bitmap, document, etc. You can double-click on 
the icon to see the actual file. 



Tip: Use Display As Icon when you want to add information or 
other graphics in your drawing, but don't want to clutter the 
drawing with extra information. 




Create from File — lets you either embed or link an 
existing OLE object into your drawing. The differences 
between linking and embedding are important: 

• Embedded objects become an integral part of your 
TurboCAD drawing, and take up more space when 
the file is saved. Embedded objects will move with 
the file if you transfer it to another computer. 
However, if you make subsequent changes to the file 
on which the embedded OLE object was based, these 
changes will not affect the embedded OLE object in 
your drawing. 

• Linked objects are references to the file on which 
they were based, and they retain their connection to 
that file. If you make changes to the file on which a 
linked OLE object is based, the changes will affect 
the linked OLE object in your drawing. Since a 
linked object is not part of the file, care must be 
taken to include the linked file if the TurboCAD 
drawing is to be shared. 



If you want the object to be displayed only as an icon in 
your drawing, click the Display As Icon check box. 

As long as an application program is OLE compliant, a file 
from it can be linked to your TurboCAD drawings. 
Consider the possible uses for the Insert Object command: 

An office floor plan could contain a spreadsheet 
showing the names and serial numbers of every 
object in the drawing 

Construction project drawings could contain a video 
clip showing a 3D "fly-through" 

Mechanical designs could contain charts or statistics 
showing stress factors, tolerances, etc. 

A series of TurboCAD drawings could be linked to 
each other 

A TurboCAD drawing could be linked to a site on the 
World Wide Web 

A Microsoft PowerPoint presentation could be 
launched from a drawing 

Picture and Object Edit Options 

Two commands in the Edit menu can affect pictures and 
objects you place with Insert Picture and Insert Object. 
(Menu: Edit|Links) will display a dialog in which you can 
make changes to any linked OLE objects in the current 
drawing. (Menu: Edit|Object) will allow you to edit a 
selected OLE object in the object's source application. 

NOTE: The name of Edit|Object will change depending on the 
type of object selected in the drawing. 



EE 



C:\WINDQWS\DESKTOP\readms.wri Word Pad Document Autom 



Open Source 
Change Source... 



Source. C:\VjlND0WS\DE3KT0P\rsadme.wri 
WordPad Document 

<* Automatic r Manual 
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The Ed it | L i n ks dialog contains information on every linked 
object in the drawing. You can use this command to edit 
the path of a link (if you rearrange your directories and 
move an application) , to force an immediate update of any 
linked object, or to control when a linked object 
is updated. 

The following functions are available in Edit|Links: 

Update Option — Select either Automatic or Manual to set 
whether the selected links are updated automatically or 
only when you request it. 

Update Now — Updates the current link immediately. 
This is how you update a link if it is set to Manual Update. 

Open Source — Opens the source file in the application 
that created it. You can compare the linked object to the 
source file, and make corrections if necessary. 

Change Source — Allows you to change the source 
application for a linked file. 

Break Link — Change an object from linked to embedded. 

OLE Drag and Drop 

Selected entities or objects can be dragged to a new 
location in the drawing by clicking and holding the mouse 
button. But if you have another application open 
side-by-side with TurboCAD, you can drag any selected 
objects into the other program. 

Windows 95 offers an additional drag and drop method. 
You can also drag an object onto an application's icon in 
the taskbar. The application will open and accept 
the object. 

Paste Commands 




nserts the contents of the clipboard j'r 
document os text. 



Two commands in the Edit menu, Paste and Paste Special, 
will insert any data that has been previously copied to 
the Windows Clipboard. The information could be 
objects from another TurboCAD drawing, or data from 
other programs. 

Paste — limited to TurboCAD objects, text, bitmaps, and 
Windows metafiles. 

Paste Special — imports any kind of information created 
by an OLE-compliant application. The list of available file 
types in the Paste Special dialog depends on the nature of 
the data in the Clipboard. You can choose to have the 
object link or embed. 

Practice Exercise 

Follow the steps below to 
practice using some of the 
commands and tools 
discussed in this chapter. 
Open the file Wall 
Detail.TCW, created in 
Chapter 8, "Editing the CAD 
Drawing." 

• Adding a hatch pattern to the interior of the wall 

• Adding a solid color fill to the rectangle in the lower 
part of the wall 

• Placing a bitmap image file in the drawing 

This drawing presents an 
interesting challenge you are 
ready for if you have worked 
through the exercises in this 
chapter. Because of the 
various objects used to define 
the wall, it is not possible to 
hatch the interior of the wall 
by simply selecting the 

boundaries and using the Format| Create Hatch tool. It will 
be necessary to trace along the interior with the lnsert|Path 
hatching by using both By Entity and "By Vertex" methods. 
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Place Concrete Hatch with Path Hatching 

1. Click [No Snap] in the Snaps toolbar to ensure that all 
snaps are off. 

2. Select lnsert|Path Hatching. 

3. With nothing selected and the Path Hatching tool 




C~ Winding f* Alternate 



active, click the Properties button on the Standard 
toolbar to open the Property sheets for the Path 
Hatching tool. (This is the same as right-clicking the 
Path Hatching button). 

Select [Brush] and set CONC (Concrete) as the 
pattern, Color to gray, and Scale to 0.05. Click the 
Crossed option to turn it on. Click [OK]. 

Right-click and from the local menu choose By Entity. 
This option allows TurboCAD to select entities as 
paths for the hatch outline. 



5. Vertex 



6. Vertex 



7. Close 



7. By Entity^ 




4. Vertex 



3. By entity 



2. By Entity 



Ac 



6. Referring to the diagram, click on the line at point 1 . 
The line becomes highlighted. 

7. Click on the circle at point 2. The original line 
becomes deselected and the arc becomes the 
highlighted to indicate that it is now the starting 
entity for the outline. (If you get an error message at 
this point informing you that the path cannot be 
followed, you should try splitting the arc at the 
bottom vertices of the lines (by using Mod if y | S p I it) 
and then repeating step 7). 

8. Click on point 3 to 

select the vertical line / 

as the continuation of 
the path. 

9. Right click to 
bring up the local 
menu, clear the 
By Entity option. 

10. Move near to point 4, 
and press <V> for 
Vertex snap. 

11. Complete the outline 
by continuing to press 
<V> at points 5 and 6. 
Your diagram should 
look similar to the 
adjacent picture. 

12. To close the path, 
right click and choose 

Close from the local menu. An additional Hatch 
entity with the concrete brush pattern appears inside 
the wall. 

Place Solid Color Fill with Section 
Hatch Method 

1. Right-click on [Path Hatching] in the Standard 
toolbar, and click on [Brush]. 

2. Select SOLID as the pattern, black as the color. Click 
[OK] to close the dialog. 
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3. Using the 
[Select tool], 
select the small 
rectangle near the 
bottom of the left 
of the wall. 
Choose 
Format|Create 
Hatch. 




NOTE: This rectangle is a block, and would have to be exploded 
if you wanted to use Path Hatching to use it as an entity in a 
hatch outline. 



Creating Hyperlinks 

Turbo CAD allows hyperlinks to be attached to any 
drawing object. Hyperlinks can attach a wide variety of 
resources to your drawing. You can hyperlink to Web sites, 
HTML pages, text files, and Microsoft Word and Excel 
files. If possible, linked items are opened in the Internet 
palette. If the Internet palette does not support the item 
type, the item will be opened in its native program. 



Warning: Hyperlinks to unsupported file types will fail if their 
native program is not available. 



Creating and selecting hyperlinks are handled with the 
same tool: Edit| Hyperl ink. Selecting an object with the 
hyperlink tool when the object does not have a hyperlink 
will open the Define Hyperlink dialog. If a hyperlink is 
attached to the selected object the hyperlink will 
be activated. 

To connect a hyperlink to an object, do the following: 

1. Select [Hyperlink] £| . 

2. Position the cursor over an the object. 



NOTE: When an object does not have a hyperlink, the cusor will 
change to an arrow with an attached empty box. 



The Define Hyperlink dialog will open. 

Hyperlink |My First Hyperlink 




Click on the object. 



4. Enter a name for the hyperlink in the Hyperlink field. 

5. Enter the full path to the item in the File Path or 
Web field. 

6. Press [OK]. 

To activate a hyperlink do the following: 

1. Select [Hyperlink] *£J . 

2. Position the cursor over an the object with 
a hyperlink. 



Note: When an object has a hyperlink, the cusor will change to 
a hand. 



3. Click on the object. 

A Wealth of Interconnected Opportunities 

The popularity of the Windows operating environment has 
made it easier for CAD users to allow the import of files 
created by other programs. TurboCAD takes advantage of 
such Windows features as OLE and the Clipboard and 
allows you the opportunity to add content created in other 
programs to your TurboCAD drawings. Data calculated in 
a spreadsheet, bitmap images from an illustration program, 
or even video clips are all possible additions to your 
drawings. Accessing the unlimited power of the World 
Wide Web is made possible with the integrated browser 
and hyperlinks. The creative possibilities of such links to 
other "documents" are unlimited. 
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CAD is a powerful tool for conveying ideas and modeling 
real-world objects. In many cases, such as a floor plan, an 
idea can be conveyed clearly in two dimensions. However, 
many designs can be better understood if they are viewed 
in three dimensions. 

TurboCAD includes tools for modeling objects in 3D. The 
exercises in this chapter will help you get started using 3D. 
If you need more information, the TurboCAD Help system 
provides a complete reference. 

Understanding 3D 

In the earlier chapters you learned that the primary 
drawing space in TurboCAD is called Model space. In 2D 
you learned to define position on your drawing by using X 
and Y coordinates. In 3D you will need a Z coordinate. By 
defining X, Y, and Z you can locate any point in Model 
space. To understand this better, picture Model space as a 
large box. Then picture the X-Y drawing plane cutting 
through the middle of the box. If you define X and Y 
coordinates you locate a point position along the drawing 
plane. When you add the Z coordinate you define the 
points distance away from the drawing plane. The X and Y 
coordinates represent values along the X and Y axes. 

Another way to of location coordinates in 3D space is to 
use the origin. The origin is the point at which the 3 axes 
intersect. It has the coordinate of 0,0,0. To locate a point in 
3D space, you can start from the origin and move in the 
direction of the X axis, then in the Y direction, and finally 
in the Z direction. For example, to locate 1,2,3 you start at 
0,0,0, travel 1 unit in the X direction, then 2 units in the Y 
direction, and then 3 units in the Z direction. 

The following picture illustrates the relationship of the 
three axes. Notice how each point has three 
coordinate values. 




Model space with the 3D coordinate axes 

Adjusting 3D Display Settings 

TurboCAD provides the means for optimizing graphics 
displays. By opening the 0 pti on s | D i sp I ay dialog 
adjustments can be made for will improving display 
attributes and performance. Two of the controls in the 
0ptions| Display dialog are of importance for 3D drawings. 



Display | Space Units | Angle | Scripts | Layers | ACIS 



F Solid fill 

r Draw hidden line as dashed 
W [Draw form-building edges I 
r Associative hatch 



Performance 

I - Quick text 

I - Quick line styles 

I - Quick vector brushes 



Suppress display of objects -smaller than lo.OI ir, 
Device per width when^eto value is used: jOir 
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When the Draw hidden line as dashed 
checkbox is checked it affects the hidden 
line mode. 

When this box is checked all the lines 
that would be hidden from view are 
represented by dashed line. 

The Draw form-huilding edges checkbox 
affects how TurboCAD draws 3D objects. 
When this box is checked the entire 
structure of 3D objects is shown. 

When the box is unchecked TurboCAD 
will display only the minimum number 
of edges needed to display the object. For 
convenience all 3D exercises in this book 
assume that this box is checked. 

Before proceeding with further exercises do the following: 

1. Open the Optionspsplay dialog 

2. Verify that the Draw form-building edges check box 
is checked. 

3. Click [OK]. 

Standard Views 

Before you can draw in 3D you need to be able to see in 3D. 
TurboCAD provides a series of tools which allow you to 
control your 3D view. The following exercises will take you 
through the steps of adjusting your view of Model space. 
To use the exercises you will first need to open this file 
Tutorial/GTCDrawl.tcw located on the CD 



without edges 



Orthographic Views 

TurboCAD includes six orthographic view buttons: 
[Plan by World], [Left], [Right] [Front], [Back], and [Bottom]. 
Each button changes your view of Model Space. Think of 
Model space as being a glass box. Each view represents 
looking through one side of the box. If you unfold the box 
you can see the relationship between each of the sides. 



glass box 




back 



left 

□ 



unfolded glass box 



front 



bottom 



right 



Isometric Views 

TurboCAD also includes four isometric view buttons: 
[SW Isometric], [SE Isometric], [NW Isometric], and 
[NE Isometric]. Each isometric view shows an angled view 
of Model space. The views are named as compass 
directions. [SE Isometric] is the viewpoint from the 
southeast. Using compass directions the south view is the 
same as the front view, and the east view is the same as the 
right view. Think of isometric views as looking down 
through one of the top corners of the glass box. 



The picture you see should look something like this 
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NW Isometric 




NE Isometric 




SE Isometric 




SW Isometric 



Changing views does not change your model it only 
changes your view of the model. 

Viewing Exercise 

Go through this exercise to see how each button affects 
your view of Model space. Move the cursor around the 
screen when you have selected a view. Check the Inspector 
bar as you move the cursor. Notice how the values change 
differently depending on your view. 

1 . Open the file Tutorial/GTCDrawl .TCW located on 
the CD. 

2. Click each view button. 

Camera Movement Commands 

TurboCAD also provides ten incremental controls for 
adjusting the camera in Model space. The most important 
thing to remember while using these controls is that the 
controls move the camera and not the model space. As the 
camera moves through space the visible objects will seem 
to move in the opposite direction of the camera motion. 

Three camera display settings are also available. The 
camera commands can be accessed through the camera 
toolbar. The following table lists the commands and 
their effects. 



+ ca Left 


Move the camera left. 


t£i + Right 


Move the camera right. 


rsi; Up 


Move the camera up. 


raj Down 


Move the camera down. 


rsi^ Turn Up 


Turn the camera up. 


frsj Turn Down 


Turn the camera down. 


as Turn Left 


Turn the camera left. 


as Turn Right 


Turn the camera right. 


£&■ Rotate Left 


Roll the camera counterclockwise. 



Walk Through Controls 

The walk through controls use mouse input to create 
interactive camera positioning. The controls dynamically 
reposition the camera in 3D Model space presenting a 
moving viewpoint. While using the walk through controls 
the user has four control options available from the 
Inspector bar, [Straighten], [Discrete Movement], 
[Continuous Movement], and [Camera properties]. 

The [Straighten] option returns the view a level orientation. 

The [Discrete Movement] option limits camera motion. 
When [Discrete Movement] is on the camera will only move 
when the mouse is moving. 

The [Continuous Movement] option allows the camera to 
move as long as the right mouse button is held down. The 
camera movement will be in the direction the mouse 
was dragged. 

The [Camera properties] option opens the Camera 
Properties dialog. 
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Examine 



Use this tool to study an models from different angles. Select the Examine icon on the toolbar. When you drag the 
cursor, the object rotates. Drag the cursor to the left to see the left side of the object. Drag upward to see the top of 
the object. 



NOTE: It is important to remember that the object you're examining isn 't moving, the viewpoint is, and the entire view of 
the model space changes accordingly. 



This tool positions the camera on the current horizontal plane also known as the viewplane. Moving the mouse 
forward or backward moves the viewpoint in the corresponding direction. Note that the Walk tool will move forward 
or backward only in render mode when the Perspective option is checked . Left or right movement turns the camera in 
I | Walk the corresponding direction. To move the viewpoint forward, click the right mouse button and drag the cursor toward 
the top of the screen. To move backward, click and drag the cursor toward the bottom of the screen. If you click and 
drag diagonally upward toward the left or right, the viewpoint will move forward at an angle; if you click and drag 
diagonally downward to the left or right, the viewpoint will move backward at an angle. 



♦> Slide 



This tool positions the camera up, down, left or right, but not forward or backward. Drag the cursor straight up to 
move the viewpoint upward, drag to the left to move it left. If you drag the cursor along an angle, the viewpoint will 
move along the corresponding angle. It's important to remember that the camera will move in the same direction as 
the cursor, which means that the model space will appear to move in the opposite direction. 



This tool rotates the cameras around the cameras vertical axis. This changes the angle of the viewpoint without 
relocating the camera. The viewpoint angle can be changed upward, or downward. The viewpoint angle can be also 

|y urn be changed to the left or right. To turn the viewpoint right, drag the cursor to the right of the screen. To turn 

' downward, drag the cursor toward the bottom of the screen. As with Slide, the viewpoint will move in the same 
direction as the cursor. This will have the effect of moving the view of the model on the screen in the opposite 
direction of the cursor motion. 

This tool rotates the camera around the axis that passes through the camera from front to back. The Roll control will 
i R N rotate the viewpoint either clockwise or counterclockwise. Drag the cursor to the right to rotate the viewpoint 

1 clockwise; drag to the left to rotate counterclockwise. Vertical movement of the cursor will behave identically to the 

Walk control. 



Rendering 

TurboCAD provides several tools for controlling your view 
of Models. One of the most important is [Render] mode. 
[Render] switches the display to a rendered model. In 
Render mode all 3D objects are displayed shading. This 
makes objects appear more realistic. 

Editing and drawing tools are turned off during 
Render mode. 



Render mode can display either the entire drawing or 
selected objects. To see only specific objects in render 
mode, select those objects before selecting the Render 
control. Press the <Esc> key to exit render mode, and 
return the display to wireframe mode. 
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rendered southeast view 



Camera Properties— General 

These controls are available through the Camera 
Properties Dialog. You can open the dialog from 
V i ew | Ca m e ra | Pr o p e rt i e s or from the Inspector bar when you 
are in Render mode or Hidden line mode. 




□ 



The General page of the Camera Properties dialog provides 
you with the following camera properties controls: 

Camera Centered — The Camera centered checkbox lets 
you enable the camera to turn around its own center when 
you use the following commands: [Camera Turn Up], 
[Camera Turn Down], [Camera Turn Left], [Camera Turn Right] 
accessible through the corresponding local menu). When 
this option is disabled, TurboCAD sets the camera to turn 
around a target point whose coordinates are defined in the 
Target Point group. 

Scroll Speed — The speed of the camera's movement can 
be controlled using the slider. 



Coordinates Group — The Coordinates group allows you 
to define the position of the camera, a target point, and the 
UP vector of the camera. These values are shown with 
respect to the current workplane. 

Position sets the physical location of the camera. 

• [Drawing center] enables you to assign the target point 
Coordinates fields to the values of the current 
drawing center. The drawing center is always the 
geometric center of all the objects in the drawing. 

Target point controls the location of the point that the 
camera will look at. 

• [Drawing center] moves the camera to the current 
drawing center. The drawing center is always the 
geometric center of all the objects in the drawing. 

• [Graphic in front of camera] takes the object which is 
the nearest to the view center and attaches the target 
point to that object. 

UP Vector controls tell which way is up for the camera. 
Values for UP Vector will rotate the camera around the 
direction of view. A positive value in the Z field will rotate 
the camera up. A negative value will rotate the 
camera down. 

Camera Properties — Render 




The Render page contains two render options and two 
control groups. The two render options are OpenGL and 
LightWorks. The two groups are Mode and Lights. 
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Render — The Render list is used to specify the type of 
graphics engine that will be used to create the rendered 
image. If the OpenGL option is selected TurboCAD will use 
the OpenGL graphics engine. If the LightWorks option is 
selected TurboCAD will use the LightWorks graphics 
engine. The OpenGL option allows quick rendering to 
gauge the shape and placement of objects. The LightWorks 
option is used to create higher quality rendering. 

Style — The Style list is used to select the rendering 
method. Models can be rendered by using a variety of 
methods that vary in quality. As the quality of the 
rendering method increases the speed of rendering 
decreases. Different rendering styles are available 
depending upon which render engine has been selected. 

The OpenGl render engine provides only Phong rendering. 
It is the fastest method of rendering in TurboCAD. Because 
of its speed, OpenGl is best suited for walk throughs to 
quickly review the structure of the drawing. 

The LightWorks Rendering engine provides the following 
render methods: 



Method Description 


Flat 


LightWorks' fastest method, produces 
images quickly but with low image quality. 


Gourad 


This method supports smooth shading. It 
does not support textures, shadows, 
refraction or reflections of light. This is a 


Phong 


This method supports textures and shadows, 
but not refraction or reflections of light. It is a 
higher quality render than Gourad. 


Preview 


This method supports texture, shadows and 
lighting effects. This is a higher quality 
render than Phong. Preview creates rendered 
images faster than Full, but of lower quality. 


Full 


This method supports texture, shadows and 
lighting effects. This is a higher quality 
render than Preview. Full creates rendered 
images faster than the raytrace options, but 
of lower quality. 



This method uses raytracing to create 
medium quality rendering. Raytracing is a 
method of calculating light paths, shadows, 
Raytrace Preview and reflections. This is a higher quality 
render than Full. Raytace Preview creates 
rendered images faster than Raytrace Full, 
but of lower qu 



This method uses raytracing to create high 
quality rendering. It supports texture, 
shadows and lighting effects. Precision 
calculations and finer resolution create a 
higher quality render than Raytrace Preview. 
Raytrace Full very high quality renderings at 
the cost of speed. 



Raytrace Full 



Radiosity 



Warning: Raytrace images can take 
several minutes to render 



Radiosity is a processor that uses 
themodynamic light calculations to create 
photorealistic images. Radiosity is light 
dependant, and requires careful preperation 
to create the highest quality imaging. The 
radiosity method has addtional controls. 
Final Render mode - This list sets the render 
method radiosity will use to draw the image 
after making calculations. 
Count of radiosity processor iterations, - this 
field sets the level of refinement in the 
radiosity calculations. The higer the number 
the finer the result, a standard value is 
between 20-30. 

Warning: Radiosity images can take 
several minutees to render 
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no perspective 



Camera — The camera group provides two controls: 
Perspective view, and View angle. These settings affect 
rendered scenes in the following ways: 



Description 

This checkbox toggles 
perspective viewing on and 
off. The visual effect of a 
perspective projection is 
similar to that of 
photographic systems and 
of the human visual system, and is known as 
perspective foreshortening: 
The size of the 
perspective projection of 
an object varies 
inversely with the 
distance of that object 
from the center of 
projection. 

This slider control sets the degree of 
perspective foreshortening. The view gets 
wider the as the setting gets larger 



Perspective view 




max. perspective 



View angle 



Creating 3D Objects 

TurboCAD provides a group of 3D objects. These objects 
allow for quick and powerful 3D modeling. 3D objects in 
TurboCAD come in two classes: solids and surfaces. These 
objects also come in three types: standard 3D objects, 3D 
profile objects, and modified 2D objects. 

3D Objects Types 

In TurboCAD there are two classes of 3D object: solid 
and surface. Both classes of object are created using the 
same tools and procedures. The differences will only be 
apparent when objects are edited. 

Solids — TurboCAD solid objects are created using the 
ACIS solid modeling engine, a recognized standard in solid 
modeling. 



Surfaces — TurboCAD surface objects are created using 
the TurboCAD internal graphics engine. 

Standard 3D Objects 

Standard 3D objects are created in Model space. They are 
created by selecting values without reference to any 2D 
objects. There are three standard 3D objects: Sphere, Box. 
and Hemisphere. 

Drawing a Box 

[Box] is used to create 3D cubeoids by the selection of three 
of its corners. The first point serves as the origin of the box 
and assigns the position of its X-Y plane. The second point 
assigns the X and Y dimensions of the box. The third point 
assigns the Z dimension of the box. 



To draw a box, follow these steps: 



third point 




first point 



second point 



1. 
2. 
3. 
4. 



Click [SE Isometric] ^ |. 
Select [Box] j3j, or Insert|3D Object|Box. 
Select a point. 

Select a second point to define the length and width 
of the box. 

5. Select the third point, either above or below the two 
points to define the height of the box. Make sure that 
Grid Snap is turned off when you select this point. 

Drawing a Sphere 

[Sphere] draws a sphere through the selection of two points 
in Model space. The first point serves as the center of the 
sphere. The second point will define the radius of 
the sphere. 
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To draw a sphere, follow these steps: 




1. Select [Sphere] O , or lnsert|3D Object|Sphere. 

2. Select a point to be the center of the sphere. 

3. Select a second point to define the radius of 
the sphere. 

3D Profile Objects 

3D Profile objects use 2D objects to create the 3D object. A 
duplicate of a selected 2D object, called a Profile, is 
created. There are four types of 3D Profile objects: Cone, 
Prism, Normal Extrude, and Revolve. 

Profiles 

Profiles are closed shapes used to define the shape of its 
associated 3D object. Each of the above tools performs a 
process upon the profile to create 3D objects. 

Drawing a Cone 

[Cone] uses a 2D object and a point to create a cone. The 
cone is defined by the shape of the 2D object and the 
height of the point from the object. 

To draw a basic cone, follow these steps: 

1. Draw a 2D object. 

2. Select [Cone] 4 , or lnsert|3D Object|Cone. 

3. Select the 2D object. 




4. Select a point above or below the 2D object to define 
the height, or enter a height in the Height field in the 
Inspector bar. 

Cone Height Base 

The cone tool provides an option to create an offset cone 
by selecting X,Y position for the point of the cone. This 
position is called the Cone Height Base. 

To draw a cone with the Cone Height Base option. 




1. Draw a 2D object. 

2. Select [Cone] 4 I or lnsert|3D Object|Cone. 

3 . Right-click to open the local menu and select Specify 
Cone Height Base. 

4. Select the 2D object. 

5 . Select a point to define the Cone Height Base, or enter 
a position in X and Y coordinate fields. 

6 . Select a second point above or below the 2D obj ect to 
define the height, or enter a height in the Height field 
in the Inspector bar. 
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Cut Cone by Plane 

The Cut Cone by Plane option creates a cut (truncated) 
cone by slicing the top of a cone. After the cone profile and 
height have been chosen the top of the cone is cut off by 
selecting a plane that is parallel to the original profile. The 
plane is selected by moving the cursor along the height of 
the cone, or by specifying a height for the plane in the 
Inspector bar. 

To draw a cone using the Cut Cone by Plane option: 

1. Select [Cone] ^ |, or lnsert|3D Object|Cone. 

2. Select the profile. 

3. Select a point above or below the profile WorkPlane 
to define the cone height. 

4. Select a point above or below the profile to define the 
height of the plane. 

Or 

1. Select [Cone] ^fj, or lnsert|3D Object|Cone. 

2. Select the Profile. 

3. Click the Height field in the Inspector bar and enter 
a value for the height of the cone. 

4. Press <Enter> to assign the point. 

5. Click the Height field in the Inspector bar and enter 
a value for the height of the plane. 

6. Press <Enter> to complete the cone. 
Cut Cone as Lofting 

The Cut Cone as Lofting option creates a cut (truncated) 
cone by scaling the top of a cone. After the cone profile an 
height have been chosen the top of the cone is scaled 
relative to the original profile. The scale can be adjusted by 
positioning the cursor, or by specifying a scale in the 
Inspector bar. 

To draw a cone with the Cut Cone as Lofting option: 

1. Select [Cone] ^ , or lnsert|3D Object|Cone. 

2. Select the profile. 

3 . Select a point above or below the profile to define the 
cone height. 

4. Select a point to define the scale of the cone top. 



Or 

1. Select [Cone] <4 L or lnsert|3D Object|Cone. 

2. Select the Profile. 

3. Click the Height field in the Inspector bar and enter 
a value for the height of the cone. 

4. Press <Enter> to assign the point. 

5. Click the Scale field in the Inspector bar and enter a 
value for the Scale of the cone top. 

6. Press <Enter> to complete the cone. 
Drawing a Prism 

[Prism] creates an 3D object between two selected 2D 
objects. Each object serves as the profile for one end of the 
prism. For [Prism]to work correctly each of the 2D objects 
must have the same number of vertices. This means you 
can create a prism between two circles, but you cannot 
create a prism between a circle and a square. 

To draw a prism: 

1. Draw a circle. 



first 
circle 




2. Right-click to open the local menu and click on 
Selector Properties to open the Selector 
Properties dialog. 

3. Set the following options: 

Turn on 3D Mode for Model Space by clicking it in 
the Selector Dimension group 

Turn on Position by clicking it in 
3D Edit Bar Options group 

4. Click [OK] to exit the Selector Properties dialog. 

5. Select the object. 

6. Right-click to open the local menu. 

7. Turn Make Copy on by selecting it from the menu. 

8. Type 2 into PosZ the field, and press <Enter> to assign 
the value. 
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This will move a copy of the 2D object 2 units above 
the selected object. 

9. Right-click to open the local menu and Turn Make 
Copy off by selecting it again. 

10. Click [SW Isometric] _<^, or 
View|Camera|lsometric|SW Isometric to change the 
view of the two objects. 

11. Select the second 2D object. 

12. Type in a value of 0.5 into the Scale X field. 

13. Type in a value of 0.5 into the Scale Y field and Press 
<Enter> to assign the values to the object. 




circle 

14. Select [Prism] Q) , or lnsert|3D Object| Prism 

15. Select the first 2D object. 

16. Select the second 2D object. 




2D object 



Creating a Normal Extrusion 

[Normal Extrude] creates a 3D object by moving a 2D object 
along a path. The Normal Extrude tool creates four types 
of extrusions: vertical, freeform, defined Path, and defined 
Path with a defined base point. Normal Extrude allows 
multiple linear extrusions in series. 

To create a vertical extrusion: 



2D object 




1. Click [SW Isometric] 
View|Camera|lsometric|SW Isometric) to change 
the view. 

2. Select [Normal Extrude] _^J, or 
lnsert|3D Object|Normal Extrude) 

3. Select a 2D object. 

Click a point above or below the object to define the 
extrusion path, or press <Shift>+<Tab> to enter the 
values into the Z field. 

4. Select Finish from the Inspector bar. 

Look at the object in different views. As you go 
through the views turn Render mode on and off. 
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To create a freeform normal extrusion: 



extrude 




To create an extrusion with a defined Path: 

extrude 



circle 

Click [SW Isometric] 

View|Camera|lsometric|SW Isometric) to change 
the view. 

Select [Normal Extrude] ^ | . 

Select a 2D object. 

Right-click to open the local menu. 

Click Normal Path to turn the option off. 

Select a series of points, above or below the object to 
define the extrusion path. 

7. Select Finish from the Inspector bar. 
Defining Paths 

Defined Path extrusions require two 2D objects. The first 
object is used as the Profile, and the second object is used 
as the extrusion path. To specify how the Profile will follow 
the path, a specific point, called a Base point, is used. It is 
the Base point which follows the path exactly. If the Base 
point is undefined, the point on the Profile object which is 
closest to the selection mouse click will be chosen as the 
Base point. Extrusion paths must always be lines or linear 
multilines. Circles, arcs, curves, and multilines containing 
arc segments must be exploded before they can be used as 
extrusion paths. In the following examples the extrusion 
path will be an angled line. Try the process with the angled 
line, then try the process with another extrusion path. 



NOTE: In normal extrude, the profile always remains 
perpendicular to the extrusion path. 




line used as path 



circle 



Click [SW Isometric] Jfe] 
View|Camera|lsometric|SW Isometric) to change 
the view. 

Draw a 2D object. 

Draw a polyline with several segments. 

Select [Normal Extrude] ^l. 

Right-click to open the local menu. 

Choose Select Extrusion Path. 

Select the first 2D object as the profile. 

Select the second 2D object as the extrusion path. 

To create an extrusion with a defined path and a defined 
base point: 



Extrude 



2. 

3. 
4. 
5. 
6. 
7. 
8. 




2D object 



line used as path center used as base 

1. Click [SW Isometric] ^ |. 

View|Camera|lsometric|SW Isometric) to change 
the view. 



Draw a 2D object. 
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3. Draw a polyline with several segments. 

4. Select [Select Extrusion Path] from the Inspector bar. 

5. Select Specify Extrusion Base Point from the 
Inspector bar. 

6. Select the first 2D object. 

7. Select the a point on the workplane to define the 
Base point. 

8. Select the second 2D object to define the path. 



NOTE: With this method that the extrusion is centered on 
the line. 



Drawing a Revolve 

[Revolve] <yi | creates a 3D object by through selection of a 
2D object and an axis of revolution. The 2D object is 
revolved around the axis creating a 3D surface. The axis is 
defined by selecting two points that define a line. 

To draw a revolve: 

1. Select [Revolve] | lnsert|3D Object|Revolve. 

revolve _ second point of axis 




first point of axis 



2D object 



2. Select a 2D object. 

3. Select the first point for the axis. 

4. Select the second point to define the second point of 
the axis. 

Lighting Models 

Creating realistic images requires realistic light effects. 
TurboCAD creates and positions lights to models. 



NOTE: It is important to test changes made in lighting as you 
proceed. Changing all of the light settings in one step can 
create unexpected results. 



The Lights Properties dialog provides the following five 
controls to create and adjust lighting in rendered scenes: 



Lights 


Shows all of the current lights that are 
available. TurboCAD provides an initial list of 
ueiduiL Myitis. Eauii nyiiL in me nsi can ue 
checked or unchecked. When the light is 
checked it is on. The list all shows the light's 
visibility status. Visibility means that an 
indicator will appear in Model space to show 
the status and location of the light. Visibility 
will be stated as visible or invisible. 


New 


Adds a new light to the Lights list. When 
[New] is pressed the Light Parameters dialog 
will appear. Once the light parameters have 
been set, the new light will appear in the 
Lights list. 


Edit 


Allows light parameters to be edited. To edit 
a light, select it in the Lights list, then press 
the Edit button. This will open the Light 
Parameters dialog. 


Delete 


This button will delete any currently selected 


Show All 


Turns all light indicators on. 


Hide All 


Turns all light indicators off. 


Restore Defaults 


Restores the default settings for all of the 
lights. New lights will be deleted, and 
default lights will be reset to their 
original settings. 



Light Indicators 

Each light has an indicator which can be shown in model 
space. Indicators appear as green 3D icons. These 
indicators can be shown or hidden. Their visibility can be 
set in the Light Properties dialog. When a light is on the 
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indicator will be dark green. When the light is off the 
indicator will be light green. Light indicators can be 
selected like any other 3D object. Repositioning, and 
rotating a light indicator will set the same properties for 
the associated light. When a light indicator is selected the 
properties for that light can be accessed by clicking 
[Properties] H . 

Editing Lights 

Selecting the [Edit] button in the Light Properties dialog 
opens the Light Parameters dialog, which provides the 
following controls for editing the properties of a selected 
light: Light Type, Position/Direction, Color, and 
Light Components. 



Light T_ype : |P0INT 


1 


| ON OFF 1 










- Light components 


>< |2 580039 




Red jo ^ 




Ambienl |1 00 j-j 


Y |3 417583 




fi ,»„ [5—3 




Diftuse 0 -fj 


Z |3 1405E-15 




Blue ] 255^j 




Specular 100 -jj 






Brightness : 

J] 












Power 10000 













Light Parameters dialog 

Light Type 

There are four types of light: ambient, point, directional, 
and headlight. The properties of each type are provided in 
the following table: 



Point 



Directional 



Headlight 



Color 



A point light source provides light from a 
selected position in Model space. Light from 
a point source will illuminate each surface of 
an object depending upon the position of the 
surface to the light. A surface that 
perpendicular to the light will receive more 
illumination than a surface that is at an 
angle. A surface that faces away from the 
point source will be dark. 

A directional light source provides light that 
has a specific direction. The direction for the 
light is specified by a selected point and the 
origin. The direction of the light will from the 
point toward the origin (0,0,0). The direction 
of the light will be toward the origin. The 
length of the directional light is infinite, and 
does not fade with distance. 

A headlight light source provides 
illumination from the camera position. In 
effect a headlight is a directional light the 
uses the camera position as the directional 
point. As the camera moves through Model 
space the direction of the light source 



The Color group contains three Color fields and the 
Brightness control. The Color fields are used to set the 
color of the light in an RGB format. The color is 
determined by entering values between 0 and 255. 



Ambient 



An ambient light source provides 
illumination equally from all directions. 
Therefore, the light from an ambient source 
shines equally on all sides of an object. The 
Position/Direction option is turned off for 
ambient lights because it is irrelevant. 



Red 



Blue 



The fledfield is used to specify the amount 
of red in the light source. 

The Green field is used to specify the 



The S/uefield is used to specify the amount 
of blue in the light source. 
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Brightness 



The Brightness slider control is used to set 
the adjust amount of the light. The 
increment range for the slider control is 
determined by the lowest maximum RGB 
value. So, if Blues maximum value is the 
lowest and is set to 45 the slider will cover 
a range between 0 and 45 for the Blue 
value. For the other two RGB values, the 
slider control will cover a range between 
their highest value and their highest value 
minus the slider range. So, if the maximum 
settings are, Red = 255, Green = 50, Blue = 
200, the slider will provide the following 
ranges: Red 205-255, Green 0-50, 



NOTE: Using equal quantities of red, green and blue light 
creates a white light. 



Tip: To avoid confusion with the Brightness control, set the slide 
to maximum and then enter the values for the RGB fields. 



Diffuse 



Specular 



Power 



The Diffuse field sets the quantity of 
diffuse light which is reflected by each 
surface that is lit by the light. When 
diffuse light strikes a surface it is reflected 
in every direction equally. This makes the 
surface appear as if it has a rough or 
matte finish. 

The Specular field sets the quantity of 
specular light which is reflected by each 
surface that is lit by the light. When 
specular light strikes a surface it reflects 
in only one direction. This makes the 
surface appear as if it has a smooth mirror 
like finish. 

This field sets the intensity of the light. 
The higher the setting is the brighter 
the light. 

Warning: Setting wattage values 
to high can cause objects to have a 
washed-out appearance. 



Light Components 

The Light Components group contains four fields: Ambient, 
Diffuse, Specular and Power. The settings of these fields 
define how the light source affects the appearance of the 
model. Each of the Ambient, Diffuse, and Specular fields 
will accept a value between 1 to 100 percent. The Power 
field accepts values in watts. 



NOTE: The light component settings are cumulative. When all 
three light component values are set to maximum the light 
source will generate three times the amount of light of a single 
maximum setting. 



Ambient 



The Ambient field is used to set the 
amount of ambient light created by a light. 
An ambient light provides illumination 
equally from all directions.This field is the 
only option available for an Ambient 
light type. 
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Creating 3D objects is just the first step in creating a 3D 
model. The second step is to manipulate 3D objects by 
moving or editing them. TurboCAD provides tool to 
perform these operations. 

The 3D Selector 

The first step in understanding 3D editing is to understand 
the 3D selector. Earlier you learned about the selection 
rectangle that appears when you select in 2D. When you 
select in 3D the selector appears as a box. This box is 
known as the selection shell. 

Try the following exercise to see how the selector 
shell appears: 

1. Click [SE 
Isometric] 

2. Click on 

[Box] ^gj. 

3. Draw a box that 
has a length of 
4, a width of 4, 
and a height 
of 3. 

4. Click 
[Select] k |. 

5. Right-click and choose Selector Properties from the 
local menu to open the Selector Properties dialog. 

6. Select 3D Mode for Model Space from the 
Selector dimension group. 

7. Make sure that all of the check boxes in the 3D Mode 
Inspector bar Options are checked. 

8. Click [OK]. 

9. Now click on the box and the 3D selection shell 
will appear. 

Rotating and Placing 3D Objects 

To properly create models in 3D, it is necessary to correctly 
position 3D objects. TurboCAD allows you to place 3D 
objects using positioning and rotation controls. 




3D Rotation 

Notice that the selector shell has three rotation handles 
labeled X, Y, and Z. The labels indicate to which axis the 
handle is attached. Rotating in 3D is handled exactly the 
same way as it is handled in 2D. An object can be rotated 
by selecting a rotation handle and moving the handle, or 
by entering rotation values into the appropriate field in the 
Inspector bar. The rotation handles rotate the selected 
object in the following way: The X handle rotate the 
selected object around the Z axis. The Y handle rotates the 
selected object around the X axis, and the Z handle rotates 
around the X axis. 

Try the following rotation exercise: 



Click 

[SE Isometric] _f$J. 

Click on [Box] g | . 

Draw a box that 
has a length of 4, a 
width of 4, and a 
height of 3. 

Click [Select] k 

Place the cursor 

over the Y rotation handle. 

Click the left mouse button to grab the 
rotation handle. 

Move the cursor to move the rotation handle. 
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8. Notice the value in the RotX field is changing. 

9. Press <Tab> to highlight the RotX field. 

10. Type in a value of 45. 

11. Press <Enter> to assign the value. 

12. To deselect the object right-click and select Cancel. 

13. Now reselect the box by clicking on it. 

Notice that when you 
reselected the object the 
selection shell had 
changed. This is because 
the selection shell always 
defaults to a position that 
is parallel to the X,Y, and 
Z axes of the drawing 
plane. So when you 
select an object the 

rotation fields in the Inspector bar will always show 0 as 
the value. Repeat the previous exercise but rotate around 
the Z axis. Then repeat the process around the Y axis. 

Lock Axes 

When you use [Select] Cfr | in 3D mode, the local menu 
provides the Lock Axes option. Lock Axes allows you to 
select a rotation handle and lock the selection to the 
associated axis. When the axis is locked the non-locked 
rotation handles will rotate the selection around the locked 
axis. The locked rotation handle will rotate the selection 
around both non-locked axes. 

To lock an axis: 

1. Position the cursor over the rotation handle. 

2. Right-click to open the local menu. 

3. Select Lock Axes. 
To unlock an axis: 

1. Position the cursor over the rotation handle. 

2. Right-click to open the local menu. 

3. Select Unlock Axes. 

Placing Objects in 3D 

Placing object in 3D is as simple as it is in 2D. There are 
two basic methods: you can reposition an object in Model 



space by selecting the reference point and dragging it to a 
new location, or reposition an object by selecting it and 
entering new position values in the Inspector bar. 
TurboCAD allows you to position 2D objects in Model 
space as if they were 3D objects. You can do this as long as 
you have 3D Mode for Model Space selected in the Selector 
Properties dialog. Just as in 2D drawing, you can move an 
object's reference point to make repositioning more 
accurate. Draw the box from the previous exercise and try 
moving it around. When you are done with the box draw 
a rectangle and move it around in 3D space to that the 
commands work the same way. 

Scaling in 3D Select Edit Mode 

Scaling 3D objects is also very similar to 2D. As in 2D, you 
select an object or group. When the cursor is over a scaling 
control it will change to a double arrow. Click to grab the 
scaling control then drag to scale. To scale the selection 
while keeping the same proportions of height, width and 
depth, click and drag one of the blue handles at the 
corners. To scale the selection in only two dimensions, 
click and drag one of the edges of the selection box. The 
dimension corresponding to the selected edge will remain 
the same, while the other two dimensions will be scaled. 
To scale the selection while keeping the same proportions 
between these two dimensions, hold down <Shift> while 
dragging the edge. To scale in one dimension place the 
cursor near the center of a face of the selection shell. When 
the cursor changes to the double arrow, click and drag the 
face. The face will scale along the axis that is perpendicular 
to the face. 

Click [SE Isometric] 



Click on [Box] 

Draw a box that has 
a length of 4, a 
width of 4, and a 
height of 3. 

Click [Select] k ■ 
Position the cursor 
over on of the edges 
and click. 
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6. Drag the cursor and note how the selection 
shell changes. 

7. Click again to finish scaling. 



NOTE: When you scale a sphere it will always remain 
proportional. To squash a sphere with scaling you first have to 
explode the sphere 



3D Solid Properties 



The settings in the Options|ACIS dialog control the image 
quality of all solid objects in a drawing. When an object is 
rendered, the quality is defined by the number of facets 
(faces) used to represent the object. Facets are used during 
rendering to calculate light reflection and intensity from 
solid objects. The option buttons of the Faceter Mode 
control group let you select one of three types of faceting: 
Draft (default), Quality, or Custom. The first two types, 
Draft and Quality, differ from one another by the accuracy 
of the faceted representations, and provide no way of 
customizing the default settings. Custom enables all three 
data entry fields of the Custom Faceter Parameters control 
group. Through these fields you can specify the values of 
the surface tolerance, normal tolerance, and maximum 
edge length. 



Drawing Setup 




| Advanced Grid | Advanced Space Units | 
Space Units | Angle ] Scripts | Layers AGS 



Custom hacetsr Parameters 
Surface 1 0 in 

Normal Tolerance 

Edge 




Surface Tolerance — The Surface field sets the 
maximum distance between the facet and the part of the 
solid it is representing. By setting this parameter, you 
specify how closely the facets represent the surface. 

Normal Tolerance — The Normal Tolerance field sets 
the maximum angle between the two adjacent nodes of a 
facet. By setting this parameter you specify how accurately 
the facets represent the solid and the quality of rendering. 

Maximum Edge — The Maximum Edge field sets the 
maximum facet edge length. As the length decreases in 
magnitude the number of facets used will increase. 



NOTE: Faceting is used during rendering . Refinements of 
faceting have a significant impact on the rendering process. 
The more facets, the smoother the rendered surface. However, 
more will slow the rendering process. 



Follow this example for setting solid properties: 

1. 

2. 
3. 
4. 



Open the Option|Display dialog. 
Check Draw form-building edges 
Draw a sphere. 
Open the 

Option|ACIS dialog. 

Select the Custom option. 

Set the Normal Tolerance 
value to 10. 

Click [OK]. 





Notice the changes in the 
number of facets displayed on 
the sphere. Try drawing other 
objects and adjusting the solid 
property settings. Test the 
changes in rendering as the 
settings are changed. 

Turning 2D 

Objects into 3D Objects 

One of the unique features in TurboCAD is the ability to 
easily create 3D objects from 2D objects. In Chapter 13 you 
learned how to use tools to create simple 3D objects by 
using Profiles. TurboCAD provides another way of creating 
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3D objects by altering the properties of 2D objects. You can 
make these alteration by opening [3D] in the Properties 
dialog of any 2D object. On [3D] there is a the Thickness 
control group. The field in the Thickness control allows to 
add a thickness to any 2D object. 




Try the following exercise to see how the Thickness 
control works: 



10. 
11. 



Click [SE Isometric] f$ 

Select [Rectangle] Q . 

Draw a rectangle 
that is 3in. by 4in. 

Click [Select] 1^ | . 

Select the 
rectangle. 

Right-click to open 
the local menu. 
Select Properties. 
Select [3D]. 

Highlight the 
Thickness field and 
enter a value of 1. 

Click [OK]. 

Click [Render] m\ 
Look at the object 
in different views. 




Notice how the 
Thickness option 




changed the rectangle. 

Editing 3D Surface Properties 

Before going into the more complicated elements of 3D 
editing it is important to understand the structure and 
properties of 3D surfaces in TurboCAD. Surfaces are 
created from a group of flat 2D polygons called facets. It is 
necessary to explode 3D objects before certain types of 
editing can be done. When most 3D surface objects are 
exploded, they turn into a group of facets. Some surface 
objects, like spheres, turn into 3D meshes. When a mesh is 
exploded it turns into a group of facets. When facets are 
exploded they turn into polygons. 

Every TurboCAD 3D surface object has special properties. 



NOTE: Once an object is exploded you can no longer adjust 
these properties. 



Here are all of the special properties that a 3D object 
can have. 

Smooth 

The Smooth property affects rendering. When a smooth 
object is rendered, it appears to have a smooth surface, 
rather then a faceted surface. 

Try the following: 

1. Select 
[Sphere] ^ lnsert| 
3D Object|Sphere. 

2. Select a point to be 
the center of 
the sphere. 

3. Select a second 
point to define the 
radius of 
the sphere. 

4. Turn Render mode on by clicking 
[Render] ,3fc View|Camera|Render. 

5. Press <Esc> to exit Render mode. 

6. Click [Select] 1^ | . 

7. Select the sphere. 
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8. Right-click to open the local menu, then 
select Properties. 

9. Select [Sphere]. 

10. Place a check in 
the Smooth 
check box. 

11. Click [OK]. 

12. Turn Render 
mode on by 
clicking 

[Render] ^|View| 
Camera|He"ncler. 

Number of Latitudinal Segments 

The Number of 
latitudinal segments is 
a property of spheres. 
It assigns the quantity 
of parallel circles used 
on the sphere going 
from top to bottom. 
The default value for 
this field is 14. 

Try the following 
exercise using this property: 

1. Select [Sphere] ®| lnsert|3D Object|Sphere. 

2. Select a point to 
be the center of 
the sphere. 

3. Select a second 
point to define the 
radius of 
the sphere. 

4. Select the sphere. 

5 . Right-click to open 
the local menu, 
then Select Properties. 

6. Select [Sphere]. 

7. Change the number in the Number of latitudinal 
segments field to 30 and click [OK]. 






Number of Longitudinal Segments 

The Number of 
longitudinal segments 
is a property of 
spheres. It assigns the 
quantity of arc used 
going around the 
sphere. The default 
value for this field is 
14. Try the following 
exercise using 
this property. 

1. Select [Sphere] lnsert|3D Object|Sphere. 

2. Select a point to be the center of the sphere. 

3. Select a second point to define the radius of 
the sphere. 

4. Select the 
sphere. 

5. Right-click to 
open the local 
menu, then 
Select Properties 

6. Select [Sphere]. 

7. Change the 
number in the 
Number of 

longitudinal segments field to 30 

8. Click [OK]. 

Lines for Curve and Arc 
Graphics 

The Lines for Curve and Arc 
Graphics property is a part of 
cones and prisms. It assigns the 
quantity of lines that will be 
used when drawing the 3D 
object while using an arc or 
circle as the Profile object. The default value for this field 
is 14. Try the following exercise using this property. 
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8. 
9. 

10. 



Draw a 2D object 

Select [Cone] 4 | lnsert|3D Object|Cone. 

Select the 2D object 

Select a point above or 
below the 2D object to 
define the height, or enter 
a height in the Height field 
in the Inspector bar 

Click [Select] J*J. 

Select the cone. 

Right-click to open the 
local menu, then Select Properties. 

Select [Lofting Shape]. 

Change the number in the Lines for Curve and Arc 
Graphics field to 30. 

Click [OK]. 





Number of 
Approximation Lines 

The Number of 
approximation lines is a 
part ol extruded or 
revolved objects. It assigns 
the quantity of lines used to 
represent curves in the revolved or extruded shape will be 
used when an arc or circle is used as the Profile object. The 
default value for this field is 14. 

Try the following exercise using this property. 

1. Select [Revolve] lnsert|3D Object|Revolve. 

2. Select a 2D object. 

3. Select the first point for the axis. 

4. Select the second 
point to define the 
access line. 

5. Click [Select] I* I. 

6. Select the revolved 
object. 

7. Right-click to open 
the local menu, then 
Select Properties. 





8. Select [Revolution Shape]. 

9. Change the number in the Number of approximation 
lines field to 30. 

10. Click [OK]. 

Sections per 
Spiral Coil 

When you are working 
with a revolved object, the 
Sections per spiral coil 
property sets the quantity 
of sections drawn within 
each revolution. The 
default value for this field is 14. 
Try the following exercise using this property. 

1. Select [Revolve] <j*3 lnsert|3D Object|Revolve. 

2. Select a 2D object. 

3. Select the first point for the axis. 

4. Select the second 
point to define the 
access line. 

5. Select the revolved 
object. 

6. Right-click to open 
the local menu, then 
select Properties. 

7. Select 
[Revolution Shape]. 

8. Change the number in the Number of approximation 
lines field to 30. 

9. Click [OK]. 

Spiral Pitch 

The Spiral pitch property 
allows a distance to be set 
for each revolution. This 
allows for the creation of 
spiral shaped objects. 
Spiral pitch will accept a 
maximum value of 14. 




Mm 



3 



15-6 



For updates and additional information. 



Chapter 15 Manipulation and Editing in 3D 




Try the following exercise using this property. 

Select [Revolve] yi lnsert|3D Object| Revolve 

Select a 2D object. 

Select the first point 
for the axis. 

4. Select the second 
point to define the 
access line. 

5. Select the 
revolved object. 

6. Right-click to open 
the local menu, then 
Select Properties. 

7. Select [Revolution Shape]. 

8. Change the number in the Spiral pitch field to 5. 

9. Click [OK]. 

Angle of Rotation 

When you are working 
with a revolved object, the 
Angle of rotation property 
sets the number of degrees 
the Profile will be rotated 
around the axis. The 
default value for this field is 
360. This property is disabled when you use the 
Spiral Pitch Property. 

Try the following exercise using this property. 

1. Select [Revolve] H*j lnsert|3D ObjectlRevolve. 

2. Select a 2D object. 

3. Select the first point for the axis. 

4. Select the second point 
to define the access line. 

5. Click [Select] k |. 

6. Select the 
revolved object. 

7. Right-click to open the 
local menu, then 
select Properties. 

8. Select [Revolution Shape]. 






9. Change the number in the Angle of rotation field 
to 180 and click [OK]. 

Number of Coils 

When you are working 
with a spiral the Number of 
coils property sets the 
number of revolutions that 
will be made by the profile. 
This property is only active 
if you have selected the 

Spiral Pitch property. Number of coils will accept a 
maximum value of 14. The value must be equal or less 
than the value of the Sections per spiral coil field. Decimal 
values are accepted in this field. 

Try the following exercise using this property. 

1. Select [Revolve] H*j lnsert|3D Object|Revolve. 

2. Select a 2D object. 

3. Select the first point for the axis. 

4. Select the second 
point to define the 
access line. 

5. Click [Select] k ■ 

6. Select the revolved. 

7. Right-click to open 
the local menu, then 
Select Properties. 

8. Select [Revolution Shape]. 

9. Change the value in the Spiral Pitch field to 3. 

10. Change the value in the Number of coils field to 5. 
Click [OK]. 

Editing Object Nodes 

Node editing 3D objects usually performs exactly like 2D 
node editing. The primary exception is 3D nodes can be 
repositioned anywhere in 3D space rather than requiring a 
2D plane. Also 3D nodes cannot be added or deleted. 3D 
Node Edit also provides the following additional 
capabilities: Multiple Edit Node , Edit Profile Nodes. 
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3D Multiple Edit Node 

Multiple Edit Node allows the 
selection ol groups ol nodes from a 
3D surface object using fence 
selection. The grouped nodes can 
be repositioned as a unit. 

1. Select a 3D object. (The 
example uses an exploded 
sphere) 

2. Select Edit Node from the local menu. 

3. Right-click the mouse and drag a selection fence 
around multiple nodes. 

4. Position the 
cursor over 
one of the 
selected nodes. 

5. Click on the 
selected node. 

6. Drag the grouped nodes to a new position. 



3. Choose Select Profile. 

4. Rescale the selected profile. 




NOTE: Most 3D solids do not have nodes to edit. The exceptions 
are spheres, revolves and extrusions. These solids have limited 
nodes for scaling and orientation. 



Profile Editing 

In Edit mode it is possible to edit the profile of objects 
created by the cone, rotate or extrude tools. The profile of 
a 3D object is a copy of the 2D object that is used to create 
the 3D object. Profiles can be scaled or rotated. Scaling or 
rotating a profile redefines the shape of the 3D object. 
When a profile is selected, it is as a 2D object in a 
selection rectangle. 

To edit a profile: 

1. Select an object created by the extrusion, cone or 
rotation tools. 

2. Right-click to open the local menu. 






Extrusions, cones and prisms have multiple profiles. To 
access multiple profile use the [Select Next Profile] and 
[Select Previous Profile] command from the Inspector bar. 

Editing Profile Nodes 

When a Profile has been selected it can be node edited to 
redefine the shape of the related 3D object. 

1. Select a 3D object created by the extrude, cone or 
rotation tools. 

2. Right-click the mouse and choose Select Profile from 
the local menu. 

3. Right-click the mouse and choose Edit Node from the 
local menu. 

4. Perform changes on the nodes of the selected object. 

NOTE: The Profile object properties will determine the available 
node edit options. 






Editing profile nodes by repositioning 
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Boolean Operations 

The TurboCAD Boolean tools create new 3D objects by 
combining two previously existing 3D objects. The two 
objects must be selected in sequence. The first object 
selected is called the primary object. The second object 
selected is called the secondary object. For the Boolean 
tools to work the two objects must intersect in Model 
space, and both objects must be the same type — surface 
or solid. 

Boolean Add 

[Add] combines the volumes of the primary and secondary 
objects into one new object. 

Try the following exercise 

1 



2. 

3. 

4. 

5. 



10. 



11. 




Click 

[SE Isometric] $|. 

Click on [Box] j3j. 

Draw a box that has a 
length of 4, a width of 
4, and a height of 3. 

Select [Sphere] ® | . 

Move the cursor to 
one corner of the box 
and press <V>. 

Press <Tab> and 
type 2 into the 
Radius field. 

Press <Enter> to 
assign the value. 

Select [Add] & 
Modify|Boolean 
Operations|Add. 

Select the box as the 
primary object. 

Select the sphere as 
the secondary object. 

Look at the object in 
different views. As 

you go through the views, toggle Render mode. 



Boolean Subtract 

[Subtract] creates a new 
object by removing the 
volume of the secondary 
object from the primary 
object. Try the following 
exercise using [Subtract]. 

Click [SE Isometric] 





Modify|Boolean 



Click on [Box] g, |. 

Draw a box that has a length of 4, a width of 4, and a 
height of 3. 
Select [Sphere] r>| . 

Move the cursor to 
one corner of the box 
and press <V>. 

6. Press <Tab> and 
type 2 into the 
Radius field. 

7. Press <Enter> to 
assign the value. 

8. Select [Subtract] gjJ 
Operations|SubtracT 

9. Select the box as the primary object 

10. Select the sphere as 
the secondary object. 

11. Look at the object in 
different views. As 
you go through the 
views turn Render 
mode on and off. 

Boolean Intersect 

[Intesect] a new object from 
the overlapping volumes of 
the two existing objects. 
The two original objects 
are removed. Try the 
following exercise 
using [Intersect]. 
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l. 

2. 
3. 

4. 
5. 



Click [SE Isometric] ®|. 
Click [Box] g|. 

Draw a box that has a length of 4, a width of 4, and a 
height of 3. 

Select [Sphere] ®|. 

Move the cursor to 
one corner of the box 
and press <V>. 




9. 
10 



Press <Tab> and 
type 2 into the 
Radius field. 

Press <Enter> to 
assign the value. 

Select [Intesect] jg)J Modify|Boolean 
Operations|lntersect 

Select the box as the primary object 

Select the sphere as 
the secondary object. 

Look at the object in 
different views. As 
you go through the 
views turn Render 
mode on and off. 



The Blend Edges tool allows you to round or chamfer the 
edges of 3D solids. Blending either adds or removes 
material from the selected solid. If a selected edge is 
convex material is removed. If a selected edge is concave 
material is added. 





chamfering. Each method of blending supports a series of 
options. In addition to rounding and chamfering, the 
blend tool also allows you to control the how vertices, the 
point where edges meet, are handled. Options are provided 
for round vertices or mitered vertices. 

To blend a solid you must select it when the Blend Edges 
tool is active. When the solid is selected edges that can be 
blended will appear with a blue node. To select an edge for 
blending, click on its node. When a node is selected it will 
turn red. 

Rounding Edges 

The default option for the blending command is Round. 
Round replaces an edge with a smooth curved surface. 
When this option is selected the Inspector bar will contain 
a Radius field. 



NOTE: a radius is two large if it is larger than either 
adjoining face. 



Rounding with Round Vertices 

When the blend tool is selected the default vertex option is 
Round Vertex. Round Vertex replaces affected vertices 
with rounded corners. Round Vertex allows for the 
selection of multiple edges. The Round Vertex option will 
automatically rounds any vertex that is connected to two 
or more rounded edges. 

Round Vertex will also automatically round any edge 
connected to a vertex shared by two or more rounded 
edges. When an edge is automatically selected, its node 
turns green. 

To round with round vertices follow this example: 

1. 

2. 
3. 



added material removed 

The two methods of blending are rounding and 



Click [SE Isometric] t$ . 
Click [Box] g,\. 

Draw a box that has a length of 4, a width of 4, and a 
height of 3. 

Select [Blend]] ^ . 

Click in the radius field and set the value to 1. 
Click on the box 

Select two edges with a common vertex. 
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First 



Second 




Third 



4. Select [Blend]] @ . 

5. Click in the radius field and set the value to 1. 

6. Click in the Setback 1 field and set the value to 1.5. 

7. Press <Tab> to enter the Setback 2 field. 

8. Set the value to 1.5. 

9. Click on the box 

10. Select two edges with a common vertex. 



NOTE: The nodes for the selected edges turn red, and the node 
for the third edge turns green. 



First 



8. Select [Finish] from the Inspector bar. 





Second 



11. Select [Finish] (S3 from the Inspector bar. 



blend' 




setbacks 



Setbacks 

When the Round Vertex option is active the Inspector bar 
contains two setback fields. A setback is the distance from 
the common vertex to the point on an edge where the 
blending begins. Using the setback fields allows the 
rounded vertices to have a greater radius then the radius 
used on the edges. For the setback values to have an effect, 
their values must be set to values greater than that of the 
radius of the rounded edges. Differing value can be used 
for the setback to create objects of greater sophistication. 



NOTE: Setback values are applied to edges depending upon the 
structure of the selected object. Some experimentation may be 
necessary to correctly assign setbacks of differing values. 



To round with setbacks follow this example: 

1. Click [SE Isometric] JfcJ. 

2. Click [Box] 

3. Draw a box that has a length of 4, a width of 4, and a 
height of 3. 




12. Review the finished product from different views. 
Turn Render mode on and off in each view. 

Rounding with Miter Vertices 

The alternative to Round Vertex is Miter Vertex. Miter 
Vertex permits of only one edge for each blending 
operation. The Miter vertex option will automatically 
miter a vertex that is connected to two or more 
mitered edges. 

To use Round with Miter Vertex follow this example: 

1. Click [SE Isometric] ^ |. 

2. Click [Box] g, | . 

3 . Draw a box that has a length of 4, a width of 4, and a 
height of 3. 

4. Select [Blend] @. 

5. Select [Miter Vertex] in the Inspector bar. 

6. Click in the radius field and set the value to 1. 
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7. 



Click on the box. 
Select an edge. 

First Edge 




Second Edge 



9. Click on the box again. 

10. Select an edge adjacent to the first edge. 




11. 



mite, 



Review the finished product from different views. 
Turn Render mode on and off in each view. 



Pick Smooth Sequence 

When the Miter Vertex option is selected an additional 
option becomes available. The Pick Smooth Sequence 
option forces the automatic selection of smooth sequences. 
A smooth sequence is formed when any two or more edges 
are connected by rounded or curved edges. When the Pick 
Smooth Sequence option is active selection of any edge 
belonging to a smooth sequence will cause the entire 
sequence to be selected. 

Chamfering Edges 

The alternate option for the blending tool is Chamfer. 
Chamfer replaces an edge with a flat or beveled surface. 
When this option is selected the Inspector bar will contain 
a two offset fields that are used to create the new surface. 



NOTE: Offsets values are too large if either is larger than its 
adjoining face. The orientation of the offsets is dependent upon 
the structure and complexity of the selected object. Some 
experimentation may be necessary to correctly assign 
the offsets. 



Chamfering with Round Vertices 

When the blend tool is selected the default vertex option is 
Round Vertex. When chamfering Round Vertex will 
replaces affected vertices with flat corners, unless the 
setback fields are used. Round Vertex allows for the 
selection of multiple edges for each blending operation. 
The Round Vertex option will automatically rounds any 
vertex that is connected to two or more rounded edges. 

To chamfer with round vertices follow this example: 

1. 
2. 

3. 



Click [SE Isometric] g|. 
Click [Box] g | . 

Draw a box that has a length of 4, a width of 4, and a 
height of 3. 

4. Select [Blend] $ . 

5. Select the Chamfer option from the Inspector bar. 

6. Click in the Offsetl field and set the value to 0.5. 

7. Press <Tab> to enter the Offset 2 field. 

8. Set the value to 0.5. 

9. Click on the box 

10. Select two edges with a common vertex. 



First 



Second 




Third 



NOTE: The nodes for the selected edges turn red, and the node 
for the third edge turns green. 
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11. Select [Finish] from the Inspector bar. 




12. Review the finished product from different views. 
Turn Render mode on and off in each view. 

Chamfering with Miter Vertices 

The alternative to Round Vertex is Miter Vertex. Miter 
Vertex permits of only one edge for each blending 
operation. The Miter vertex option will automatically 
miter a vertex that is connected to two or more 
mitered edges. 

To chamfer with miter vertices follow this example: 

1. Click [SE Isometric] &\. 

2. Click [Box] g, | . 

3. Draw a box that has a length of 4, a width of 4, and a 
height of 3. 

4. Select [Blend] @. 

5. Select [Chamfer] option from the Inspector bar. 

6. Select [Miter Vertex] [^] in the Inspector bar. 

7. Click in the Offsetl field and set the value to 0.5. 

8. Press <Tab> to enter the Offset 2 field. 

9. Set the value to 0.5. 

10. Click on the box. 

11. Select an edge. 



First 




Second 



12. Click on the box again. 

13. Select an edge adjacent to the first edge. 




14. Review the finished product from different views. 
Turn Render mode on and off in each view. 

To chamfer with setbacks follow this example: 

1. Click [SE Isometric] ^ |. 

2. Click [Box] 

3 . Draw a box that has a length of 4, a width of 4, and a 
height of 3. 

4. Select [Blend] & 



5. 
6. 
7. 



10. 
11. 
12. 
13. 



Select [Chamfer] Iy I from the Inspector bar. 
Click in the Offsetl field and set the value to 0.5. 
Press <Tab> to enter the Offset 2 field. 
Set the value to 0.5. 

Press <Tab> to enter the Setback 1 field and set the 
value to 1.5. 

Press <Tab> to enter the Setback 2 field. 
Set the value to 1.5. 
Click on the box 

Select two edges with a common vertex. 



First 




Second 



14. Select [Finish] from the Inspector bar. 
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WorkPlanes 

All objects within TurboCAD are created relative to a 2D 
plane. These planes are called WorkPlanes. The drawing 
plane is the default WorkPlane. You can define new 
WorkPlanes coordinate axes that are assigned by you. 
WorkPlanes are sometimes called User Coordinates 
Systems (UCS). WorkPlanes simplify 3D modeling. 
WorkPlanes can be moved and reoriented. 

The WorkPlane provides an easy interface between the 2D 
planar geometry of the mouse and the 3D geometry of 
Model space. The WorkPlane is the active drawing surface 
for creating 2D and 3D objects. TurboCAD provides a 
series of controls to alter or assign the active WorkPlane. 



% I Display WorkPlane Dis P la y or hide the 
WorkPlane indicator. 



ByWorld 



Previous 



Set the Drawing plane as 
the WorkPlane. 

Returns to the previous 
WorkPlane. 



Reposition and reorient 




By 3 Points 



Create a WorkPlane by 
selecting three points in 
Model space. 



To use WorkPlanes you need to see where they are. To 
show where the current WorkPlane is located click 
[Show/Hide WorkPlane] £^ I Workspace! Display WorkPlane. 



TurboCAD provides two tools for altering your 
WorkPlane, [Edit Current WorkPlane], and 
[WorkPlane by 3 Points]. 

Edit Current WorkPlane 

[Edit Current WorkPlane] allows the current WorkPlane to be 
modified into a new orientation. The WorkPlane indicator 
must be turned on for this control to work. [Edit Current 
WorkPlane] selects the WorkPlane and provides a reference 
point and rotation handles. The WorkPlane can the be 
moved and rotated like any other object. Try the following 
exercise using [Edit Current WorkPlane]. 



1. 
2. 

3. 



5. 
6. 




Click [SE Isometric] 

Click on [Box] j3j. 

Draw a box 
that has a 
length of 4, a 
width of 4, 
and a height 
of 3. Start the 
box at Y=-2, 
X=-2. 

Select [Edit work P lane 
Current 

WorkPlane] j^J Workspace! WorkPlane|Edit. 

Select the reference point of the WorkPlane. 

Drag the reference point to one of the upper corners 
of the box. 

Press <V> to 
snap the 
reference 
point to the 
corner of 
the box. 

Select the 
rotation 
handle 
labeled Y. 

Move the rotation handle over the corner of the box 
that is directly below the reference point. 
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10. Press <V> to 
snap the rotation 
handle to that 
corner. This will 
align the new 
WorkPlane with 
the side of 
the box. 

11. Click to assign 
the new 
WorkPlane. 

12. Select Circle 

13. Move the cursor to the corner were you placed the 
reference point. 

14. Press <V> to select the first point of the circle. 

15. Press <Tab> to 
highlight the 
Radius field. 

16. Type in 2in. and 
press <Enter>. 

17. Look at the 
objects in 
different views. 

Notice that the circle 
is parallel to the side of 
the box. 

WorkPlane By 3 Points 

[WorkPlane by 3 
Points] | creates a 
WorkPlane from 
any three points 
selected in Model <-' 
space. The three 
points will position 
the three axes. The 
first point assigns 
the location of the reference point for the new 
WorkPlane. This will be the 0,0,0 coordinate for the 
WorkPlane. The second point assigns the X axis. The last 
point assigns the Y axis. Try the following exercise using 
[WorkPlane by 3 Points]. 



1. 
2. 
3. 





10. 



11 

12 
13 




Click [SE Isometric] ^ |. 
Click on [Box] g, |. 

Draw a box that has a length of 4, a width of 4, and a 
height of 3. Start the box at Y=-2, X=-2. 

[WorkPlane by 3 Points] |Workspace|WorkPlane|By 3 
Points. 

Select a lower 
corner of the box. 
This will set the 
reference point. 

Select an adjacent 
lower corner of 
the box. This will 
assign the X axis. 

Select the 
adjacent upper 

corner of the box. This will assign the Y axis. 
Click on [Box] g |. 

Select the corner of the box where you placed the 
first point. 

On the same face of 
the box select the 
opposite upper 
corner for the 
second point of 
the box. 

Press until the 
Height field is 
highlighted. 

Type in a value of 3. 

Press <Enter> to assign the value. 

Switching WorkPlanes 

Turbo CAD includes two controls for switching between 
WorkPlanes, [Plane by World] & , and [Previous 
WorkPlane] 3\ . [Plane by World] assigns the drawing plane 
as the active WorkPlane. [Previous WorkPlane] resets the 
WorkPlane that was active previous to the one currently 
active. This allows toggling between the last two active 
WorkPlanes. 
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Editing Object Materials 

TurboCAD let's you apply realistic materials to any 3D 
object. The material for each object is a property of the 
object assigned through the [3D] tab of its Properties 
dialog. Materials are organized into categories for easy 
access and maintenance. Examples of categories include, 
Metals, Glass, and Plastics. To assign a material to an 
object, a category of materials must be selected first. After 
the category has been selected the appropriate material can 
be selected from that category. For example, to select Iron 
as a material, first select Metals from the Categories list, 
and then select Iron from the Materials list. 




Note: Materials only appear in the following render modes: 



Preview, Full, Haytrace Preview, Haytrace Full, and Hadiosity. 

To assign a material to a 3D object, follow this example: 

1. Draw a Sphere. 

2. Select the Sphere. c 

3. Select Properties from the Inspector bar. 

4. Select [3D]. 

5. Select Metals from the Categories list. 

6. Select Polished Gold from the Materials list. 

Editing Materials 

Materials can be edited by opening the Edit Materials 
dialog from Opti o n| M ateria Is, or by clicking the [Edit 
Material] button in the [3D] tab of any 3D object. 

Once the Edit Material dialog is open it is possible to create 
or delete categories, and create, edit, or delete materials. 

Follow these steps to create a category: 

1. Open the Edit Materials Dialog. 

2. Click the [New] button adjacent to the 
Categories list. 

3. When the New Category dialog appears type in a 
name for the category. 

Follow these steps to delete a category: 

1. Open the Edit Materials Dialog. 

2. Select a category from the Categories list 

3. Click the [Delete] button adjacent to the 
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Categories list. 

4. You will be warned that the deletion of a category 
will delete all the materials in that category. If the 
deletion is acceptable, click the [Yes] button. 

Follow these steps to create a material: 

1. Open the Edit Materials Dialog. 

2. Select a category for the material from the 
Categories list. 

3. Click the [New] button adjacent to the Materials list. 

4. When the New material dialog appears, type in a 
name for the material. 

Follow these steps to edit a material: 

1. Open the Edit Materials Dialog. 

2. Select a category for the material from the 
Categories list. 

3. Select a material from the Material list. 

4. Click [Pattern], [Reflectance], [Transparency], 
[Texture] and [Wrapping] and set the attributes 
appropriately for the desired material. 

5. Click [Update Material]. 

6. Click [Preview] to refresh the preview bitmap. 

7. Click [OK]. 

Follow these steps to delete a material: 

1. Open the Edit Materials Dialog. 

2. Select a material from the Material list 

3. Click the [Delete] button adjacent to the Material list. 

4. You will be asked to confirm that you want to delete 
the material. If the deletion is acceptable click [Yes]. 

Controlling the 3D Selector 

To get the most out of 3D modeling, familiarize yourself 
with the 3D selector properties. These properties are 
available in the Selector Properties dialog Selector 3D tab. 

To open the Selector Properties dialog: 

1. Choose the selection tool. 

2. Choose Selector 3D properties from the 
Inspector bar. 

For updates and additional information. 
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The Selector 3D tab includes four groups of controls: 



Manipulation 
Extents CS 



Selector Configuration 
Inspector Bar 



Selector Propert 



neral ] Selector 2D Selector 3D | 
Selector Configuration 
Shell Shape Manipulation : 



Show Rotation Bars 
n Link Selector Shell with Rotation Be 



Show Object while Dragging 
I Wireframe W Render 



Extents CS : 
C Entity CS 
r UserCS 
<? World CS 
C ViewCS 




Position in Space : Coordinate System : 

eX [✓ Position X [✓ Rotation X H Extents CS 

ositionYP Rotation Y C UserCS 

isitionZ [✓ Rotation Z <* World CS 



Selector Properties dialog - Selector 3D settings 

The Manipulation Options Group 

The Manipulation Options group provides a user with two 
options: Link Selection Shell with Rotation Bar and Show 
Object while Dragging. 

When Link Selection Shell with Rotation Bar is checked, 
you can customize properties of the selection shell - a box 
or sphere bounding the selected object(s) by changing the 
shell's position and thus the shell size. To use this option: 

1. With the object(s) to be selected on your screen, 
switch to Select Edit mode (Edit|Select). 

2. Make the selection, by clicking with the mouse on a 
single object or use fence selection for selecting more 
than one object. 

3. If necessary, open the Selector Properties dialog by 
clicking the right mouse button, then choose either 
the 3D or 2D/3D-selection mode. 

4. Move the mouse cursor to the loose end of a desired 
rotation bar, press <Ctrl>, the mouse cursor will 
change its shape to that of a hand grasping the point, 
left-click with the mouse. 



5. Move the mouse, you are now moving the selection 
shell with respect the selected object(s). 

Show Object while Dragging 

When Show Object while Dragging is checked , TurboCAD 
displays the selected object(s) while you move, rotate, or 
scale the selection by dragging. 

The Selector Configuration Group 

The Selector Configuration group contains the Shell Shape 
control and the Show Rotation Bars checkbox. 

Shell Shape Control 

The Shell Shape control lets a user select the style of the 
selection shell. 

• Select None to make the selection shell invisible. 

• Select Box to make the selection shell a box 
and visible. 

• Select Sphere to make the selection a sphere 
and visible. 



Note: The sphere selection shell provides an easy way to 
visualize rotation. 



Warning: The sphere selection shell does not allow Drag and 
Drop scaling. 

Show Rotation Bars 

The Show Rotation Bars box controls access to the rotation 
bars. If this box is cleared the rotation bar does not 
appear and is not accessible. TurboCAD checks this 
option by default. 

The Extents CS Group 

The Extents CS controls specify the coordinate system 
(workplane) that will be used by the selection shell. 
The selection shell will be oriented to the selected 
coordinate system. Since these settings react to 
other TurboCAD settings, their performance can become 
complex. Careful study of the interaction between the 
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Extents CS and Coordinate system controls will provide 
understanding and powerful utility. 

• Entity sets the selection shell coordinate 
system equal to the coordinate system of the 
current selection 

• UCS sets the selection shell coordinate system equal 
to the coordinate system of the current workplane 

• World sets selection shell coordinate system equal to 
the coordinate system of World plane 

• View sets the selection shell coordinate system equal 
to the coordinate system of the current view plane 

The Edit Bar Options Group 

The Edit Bar Options group includes three groups: 
Coordinate System, Scale and Size, and Position in Space. 

The Coordinate System Group 

The Coordinate System controls define which coordinate 
system the position and rotation fields on the 
Inspector bar will reference. Position values refer to the 
selection shell's position relative to the selected coordinate 
system. Rotation values refer to the selection shell's 
rotation relative to the selected coordinate system. 

• Extents sets the Inspector bar reference to the 
current Extents CS coordinate system 

• UCS sets the Inspector bar reference to the current 
WorkPlane 

• World sets Inspector bar reference to World plane 



Position in Space Control 

When the boxes of the Position in Space group are checked, 
the corresponding data entry fields are available on the 
TurboCAD Inspector bar. These fields allow direct input of 
numeric values for these properties. Values will be 
dependent upon the current coordinate system. 



NOTE: The selection shell local menu provides two options that 
relate the selection to the UCS. The Set Selection by UCS 
option moves the selection to the 0,0,0 point of the UCS. The 
Set UCS by Selection move the UCS origin to the selection 
reference point. 



Scale and Size Group 

When the boxes of the Scale and Size group are checked, 
the corresponding data entry fields are available on the 
TurboCAD Inspector bar. These fields allow direct input of 
numeric values for these properties. 
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Putting Your Designs on Paper 



TurboCAD has a wide range of printing features, which 
make it easy to scale and center your drawing on the page, 
or to tile your drawing across multiple pages. TurboCAD 
also provides a full range of advanced printing options for 
experienced users. 

Printing in Paper Space and 
Model Space 

TurboCAD has two drawing environments: 

[Paper Space] _J on the Ruler bar 
(Menu: Workspace|Paper Space), 

and [Model Space] on the Ruler bar 
(Menu: Workspace|Model Space). Model space is used as 
the primary drawing environment. Paper space is used to 
layout varying views of the drawing using viewports. Each 
space has its own print settings. Some print settings are 
only available for Model space. 



NOTE: In the Windows environment, plotters are treated 
as printers. 



Printer Paper and the Drawing Sheet 

The terms printer paper and drawing sheet do not have the 
same meaning:. 

Printer paper — The physical sheets of paper that go 
through the printer. 

Drawing sheet — The total surface area on which your 
drawing will be printed. The drawing 
sheet can correspond to a single sheet 
of printer paper, or it can span 
multiple sheets of printer paper. 



Both the printer paper and the drawing sheet have 
adjustable sizes, and both landscape and portrait 
orientations. This provides a great deal of flexibility when 
you want to print a large drawing on multiple sheets. You 
could, for example, print a poster in landscape orientation 
three feet wide and two feet tall. You could print this 
virtual sheet out on 12 sheets of 8.5" x 11" paper oriented 
in portrait, or on 9 sheets of the same size paper oriented 
in landscape. 




3' x2' landscape drawing sheet on 8.5" x 11" landscape (left) and 
portrait (right) printer paper 

Simple Printing 

In most cases you can print your drawing in just a few 
simple steps. Create a simple drawing in Paper space or 
Model space. Assume that you have created the drawing in 
World scale, without paying any attention to how your 
drawing will be set up on the page. Also assume you want 
to print on a single sheet of paper. 
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Select File|Print. The Print dialog opens. 



I5B!W 



Name: IBM 4039 LaserPrinter Plus 

Status: Default printer; Ready 

Type: IBM 4039 LaserPrinter Plus 

Where: LPT1: 
Comment: 



~3 



Properties 



Page Setup... 



- Print range 

(f AMI 2 pages 
C View: 



|" Current View 
C Parses f rom . [i jo: |l2 

l~ Fit on 1 Page 



Print Source 
r* Drawing 

C Selection 

-Copies 

Number of copies: 



Print dialog 

Print the entire drawing by clicking the All radio 
button in the Print Range group. 

Click the Fit on 1 Page checkbox. 

Select a printer from the Name drop-down list. 

Bring up the pages for your printer by clicking 
[Properties]. 

Select your paper size and paper orientation. 

Return to the Print dialog by clicking [OK]. 

Print your drawing by clicking [OK]. 

Your drawing will be centered and printed on a single 

sheet of paper. 

NOTE: The exact appearance of the Print dialog will depend on 
the printer you use. 



Tiled Printing 

Using the Paper and Layout pages of the Page Setup dialog, 
there are two methods available in TurboCAD to print a 
drawing on multiple tiled sheets of paper. 



TIP: Unless your margins are set to zero, when printing on 
multiple tiled sheets, it is usually best to have the Print Crop 
Marks option on, Crop marks will enable you to easily trim the 
edges of the paper so that the sheets can be pasted onto a 
backing for display. 



If you want to create a printout of a specific size tiled on 
multiple sheets, you can specify the size of the printout in 
the Paper page of the Page Setup dialog. TurboCAD will 
determine the number and arrangement of the sheets of 
printer paper. 

1. Select File| Page Setup. The Paper page will be visible 
in front. 



HI 



Paper | Layout 
PHri-ieir Paper 




■Drawing SheetSize 

Si:tH [Ai^!Xs^<~3.^inxi1 in) 
|~^| r Portrait 



Options (Printing Orily). 
T~ Print Margins l~~ PrintGrid 

r Print Crop Marks l~~ Print Construction 



r Keep Centered 



2. 



3. 



Paper page of Page Setup dialog 

In the Printer Paper group, specify the size of the 
sheets of paper that you want to print on and 
whether you want the sheets of printer paper to be 
oriented in landscape or portrait. 

In the Drawing Sheet Size group, specify the size of 
the area on which you want to print the drawing and 
its orientation. 
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Note: The size can be specified in any of the units listed in the 
Options|Model Space Units or the Options|Paper Space Units 
pages. Torexample, if you want a printout 2 feet tall and 3 feet 
wide, you would type 2 ft. xZ ft. in the list, and choose the 
Landscape option. 

4. Click [Fit] to place your drawing on the tiled sheets. 



NOTE: This option is available for Model space only. 

Click [Print] to print your drawing immediately, or 
click [OK] and then choose File|Print if you want to go 
through the Print dialog. 



Note: You can also set the sheet size in either World or Page 
units by specifying values in f/je Height ant/Width fields on the 
Layout page. 



Tiled Printing by Setting Rows and Columns 

In the Layout page of the Page Setup dialog, you can specify 
the number of rows (the number of sheets of printer paper 
from top to bottom) and columns (the number of sheets of 
printer paper from left to right) . You can then return to the 
Paper page to fit your drawing onto the tiled printer paper. 
TurboCAD will automatically adjust the dimensions of the 
drawing sheet to accommodate changes in the number of 
rows and columns. 



133 



Paper Layout | 



|Q.25in 



1 0.25 in 



GetMargins from Printer 




Layout page of Page Setup dialog 
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Tools and Tips for Efficiency 



If you have worked through each chapter, you have gained 
experience with most elements of the program. You have 
probably taken your new skills and started to work on one 
or more projects of your own. You probably didn't buy 
TurboCAD just to work a few tutorials. 

Previous chapters have explored how to draw and edit in 
TurboCAD. This last chapter will introduce a few features 
that do not directly draw or edit, but do increase your 
overall efficiency. These features fall into three categories: 

• Views of the drawing 

• Measurements 

• Keyboard shortcuts 



To save a view under a name: 



Creating and Using 
Additional Views 



As a drawing becomes larger and more complicated, there 
are times when it is easy to become lost in the details. If 
you need to zoom in and work on a small portion of the 
drawing, you can lose your perspective of how the small 
details relate to the whole of the project. Wouldn't it be 
nice if you could see the entire drawing and see a close-up 
view at the same time? You can. 

In addition to the zoom, pan, and view commands 
introduced in Chapter 5, TurboCAD offers two tools that 
can increase your efficiency by giving you two or more 
views of your drawing at the same time. 

Creating a Named View 

Once you have used the zoom and pan features to arrive at 
exactly the view of your drawing that you want, you won't 
want to repeat all that work to get back to the same view 
later. You can use the Named View dialog to save a view so 
that you can return to it at any time. Named views are 
saved with your drawing and remain available until you 
explicitly delete them. 



1. 



Use the zoom and pan commands to arrive at the 
view you want to name. 



Named View 



Goto 



Margin width bottom 
Margin width top 
View 0 



Close 



Modify 



Delete 



Choose [Named View] %j View| Named View to 
display the Views dialog. 

Click in the Name field and type a name for the view. 
The name can be up to 128 characters in length and 
can include spaces. 

Click [New] to add the name to the list of 
named views. 



TIP: Give the view a descriptive name that will help you 
remember it, such as "Door Leading to Garden. " If you use 
names like "View I " and "View 2, " it is easy to lose track of 
which view is which. 



Returning to a Named View 

To return to a view that you have previously saved under 
a name: 

1. Select [Named View] l jft | (Menu: View|Named View) 
to display the Views dialog. 

2. Select a view in the Name list, then click [Go To] to go 
to that view. The view will change while the dialog is 
open, so you can check the screen to see if the view 
is correct without leaving the dialog. 

3. When you have found the view you want, click 
[Close] to leave the dialog. 
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To immediately go to a named view and close the dialog, 
double-click on the name of the view. 

Previous View 

[Previous View] j | returns you to the previous view of 
the drawing. 



Tip: This command is particularly useful if you want to switch 
back and forth between two views. 



Deleting a Named View 

To delete a named view that you no longer need: 

1. Select View|Named View to display the Views dialog. 

2. Select a view in the Name list. 

3. Delete the view by clicking [Delete]. 

4. Leave the dialog by clicking [Close]. 

Modifying a Named View 

The [Modify]of the Named View dialog allows you to 
replace a view that you have selected in the list: 

1. Use the zoom and pan tools to go to a view with 
which you want to replace a currently named view. 

2. Select [Named View] % | View|Named View to display 
the Views dialog. 

3. In the list, select the named view that you want 
to replace. 

4. Replace the named view with your currently selected 
view by clicking [Modify]. 

Using Create View 

[Create View] sjjg | enables you to select a rectangular area of 
the screen and save this area as a named view. You can use 
this view as you would any other named view created with 
[Named View] % | . 

1. Select [Create View] j^J View|Create View. 

2. Click to define one corner of the rectangular area 
that you want to save as a named view. 

3. Move the mouse cursor to the opposite corner of the 
selection rectangle and click again. The Create 
Named View dialog will appear. 



Type a name for the new view in the field, then click 
[OK] to save the named view and close the dialog. 



Create Named View 



El 




OK 



Cancel 



Margin width bottom 
Margin width top 
View 0 




Inserting Viewports 

TurboCAD 6 provides the ability to insert a Named View 
into Paper space as an element of the drawing. This is 
useful for arranging different views of a model onto a 
single page. To use lnsert|Viewport gg | , you must have 
previously created a Named View that matches the area 
you now want to display as an inserted view. When you 
select lnsert|Viewport, you will be prompted to draw a 
rectangle on the drawing. Place the rectangle where you 
want the inserted view to appear. When you complete the 
rectangle, a list of available named views will appear in a 
dialog. Select a named view, click [Go To], and click [Close]. 

If you make changes to the part of the drawing depicted in 
the inserted view, the inserted view will update to match. 

To select a Viewport either use a window selection, or click 
near the edge of the Viewport 



NOTE: Viewports cannon be inserted into Model space. 



Viewport Properties 

The Viewport Properties dialog Provides several options 
for arranging viewports. 

• The View Name option allows you to assign a new 
named view to the viewport. 
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General | Pen Viewport | 

-ViewNar 



viewrjame u 

i 



^CONSTRUCTION 



| ByPeh 



• The Layer Name option allows you to select a layer 
on Paper space for the viewport. 

• The Background options allow you to assign a 
background color to the viewport, or to make the 
viewport transparent. 

• The Scale option allows you to set the scale ratio the 
viewing scale for the viewport. When the scale ratio 
is increased the viewport will show more of the 
drawing. When the scale ratio is decreased the 
viewport will show less of the drawing. Resizing the 
viewport will change the scale ratio if the Scale Fixed 
option is not checked. If the Scale Fixed option is 
checked the scale ratio will remain the same. 

Using Viewports 

If you have previously saved specific views of the drawing 
using the Named View command, you may use the 
Viewports command to insert a Named View into Paper 
space. The inserted view then becomes an object in the 
drawing called a Viewport. 

The Named View inside the viewport is linked to the 
original objects in the drawing. You should think of 
anything that appears inside a Viewport as a reflection of 
the original. If you edit or delete any object reflected in the 
Viewport, the image in the viewport will change to match. 

The Viewports command is useful for adding a second 
view on the screen, but you must realize that in using the 
command you are adding a new object to the drawing. 



TIP: To delete a viewport, click on the border, not on any 
object inside. 



Follow the steps below to gain experience using 
Viewports. First, a named view will be created, then 
inserted into the drawing using the Viewports command. 

1. Click on [Zoom Window] in the View toolbar. 



E File Edit vie- Waikspac9 Insert = 




















i • jm 














Draw a selection rectangle around any small portion 
of the drawing. The screen will redraw to match. 

Select View|Named View. In the Name text box, type 
"Insertion 1", and click [New]. 

Close the Named View dialog by clicking [Close]. 

Click [Model/Paper Space] to see Paper space. 

Click on [Zoom Full View] in the View toolbar. 

Select from the menu or toolbar, lnsert|Viewport. 

Draw a selection rectangle in the blank area of the 
drawing (lower right quadrant). 

The Named View dialog will appear. Click on 
Insertion 1 from the list. Click [Go To], then [Close]. A 
rectangle will be inserted into the drawing, and the 
objects visible in the previously named view will 
appear inside it. 
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New viewport inserted into drawing 



Using Multiple Windows 

A third way to gain an additional view of your drawing is 




to open a second (or third, etc.) drawing window. You can 
set the view in each drawing to match your needs, and can 
draw in any window. Only one window will be active at 
any one time. 

To add a second window to the desktop, select 
Window|New Window. If the first window was maximized, 
the second window will also be maximized, and initially 
you will only see one window, the new one. To see both 
windows, select Window|Cascade or Window|Tile from the 
menu or toolbar. 




Tip: When working with multiple windows it is often useful to 



turn off the rulers and scroll bars in the Menu: Options|Desktop 
dialog. You can then have two different views of the same 
drawing and draw from one window to the other. Also it is 
useful to use named views so that each window appears at the 
same height, then use the arrow keys to pan in one window. 



Measuring Objects 

The objects you draw are representations of real-world 
objects. You draw them at their true size. If a drawing 
contains a number of items (such as an office layout, a 
kitchen design, or a site plan), then the distances between 
items must also be represented accurately. 

As you draw, it is sometimes necessary to know the exact 
size of an object, or the distance between two objects in the 
drawing. In TurboCAD there are four measurement 
commands. They are: 

Coordinates of the Point-Determine the exact X, Y 
address of an endpoint, a node, or any object or 
location in the drawing. 

Distance-Measure the distance of a line, or the distance 
between any number of specified points. 

Angle-Measure the angular distance, in degrees, between 
two lines. 

Area-Automatically calculate the area of any closed 
object, or of any perimeter you identify. 

Create a new drawing, then use it to practice the four 
measurement commands. 

1. Select File|New to start a new drawing. Select the 
Normal template. 

2. Click and hold on [Line] in the Standard toolbar, to 
open the Line fly-out toolbar. 

3. Select the [Rectangle tool]. 

4. Draw a rectangle in the middle of the sheet that 
covers approximately a third of the sheet. 
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5. Again open the Line fly-out toolbar (click and hold 
on the Rectangle icon). Select [Multiline]. 

6. Draw two lines to form an angle, as illustrated below. 
Right-click and select Finish to end. 

Measure Coordinate Locations 

The results calculated by the various measurement 
commands are displayed in the Measurement Palette. It 
must be visible before you use any of the commands. 

1 . From the menu or toolbar, select 

Tools|Measurement|Coordinates of the Point. The 
Measurement Info Palette will appear on 
the desktop. 




Tip: Docking Palettes can float on the desktop, or they can be 
attached /docked) to the sides of the desktop. To dock a floating 
palette, drag it to either side of the screen. To float a docked 
palette, double-click on the thin margin that separates the 
information screen from the palette border. Double-clicking on 
this same margin when the palette is floating will also cause it 
to dock. 



2. Move the cursor toward any corner of the rectangle. 
When close to the corner, or on the line, press <V> on 
the keyboard. The X, Y coordinates of the location 
just selected will appear in the Measurement Info 
Palette. Both World Coordinates and Paper 
Coordinates will be shown. 

Measure Distance 

To measure a distance on your drawing: 

1. From the menu, select ToolslMeasurementlDistance. 




2. Move the cursor toward the far end of the top line 
defining the angle. 

3. When very close, press <V> on the keyboard. 

4. Move the cursor to the intersection of the two lines 
and press <V>. 

The Measurement Info Palette now displays three distinct 
data types, for both World Coordinates and Paper 
Coordinates: 

Distance-Dist.= in the palette is the distance between the 
two points selected. 
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Absolute Coordinate Distance-Correspond to the first 
and last points: has two parts, Delta X: and Delta Y:. This 
is a measurement of the absolute horizontal (X) and 
vertical (Y) distance from the first point to the second. 

Angle-This is a measurement of the angle - or ray - 
defined by the two points, as it sits on the coordinate 
plane. A line pointing true horizontal (three o'clock) 
would have an angle of 0 degrees. 

Right-click to summon the local 
menu, and notice the measurement 
display options. Click on one, 
and notice the change in the 
Measurement Info Palette. 

When using 

Tools|Measurement|Distance, the local 
menu provides unit display options. 
Selecting one of these options will 
cause the display in the Measurement 
Info Palette to update, expressing 
the value in the selected unit 
of measurement. 
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NOTE: Changing the unit of measurement in the Measurement 
Info Palette does not change any other setting in TurboCAD. 



Measure Angle 

To measure an angle: 

1. From the menu, select Tools|Measurement|Angle. 

2. Using <V> as a keyboard shortcut for Snap Vertex, 
select each of the three points that define the angle 
inside the rectangle. 

3. When finished, view the results in the Measurement 
Info Palette. 




The angle shown is the angular distance in degrees 
between the two lines. Now try a different method of 
selecting the lines that form the angle. 

4. Press <Esc> to remove the previous measurement. 

5. Right-click, and select By entity from the local menu. 



6. Click near the ends of 


Cancel 


Esc 


each line. It is not 


Undo Modify 


Ctrl+Z 


necessary to use a snap 


Eedo 
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command to identify 






the lines. 








Finish 


Alt+F 


By Entity allows you to select 


One Stop Back 


Back 


any part of an object for a 







measurement command. While 

useful, it is not always the best way to select points in a 
measurement command. 

Measure Area 

To measure an area: 

1. Select Tools|Measurement|Area. 

2. Make sure By Entity is not active. If necessary, clear it 
by clicking on it in the local menu. 

3. Move the cursor to any corner of the rectangle. 
When very close, press <V> on the keyboard for Snap 
Vertex. 

4. Continue around the rectangle, selecting each 
corner. When you reselect the fourth corner, the 
rectangle will be filled and the area of the rectangle 
will be displayed in the Measurement Info Palette. 
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Measuring the area of an object 

As with Tools|Measurement|Distance, you can change the . 

units of measurement on display in the palette with the »^ NoTE: To measure the Perimeter of a rectangle, use Menu: 

local menu Tools|Measurement|Distance, selecting the entire boundary as 

you did above with Menu: Tools|Measurement|Area. 
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Using Keyboard Shortcuts 

We have already encountered many of the Single Entry actually behaves as if you had chosen the snap and clicked 

Keyboard Equivalents (SEKEs for short). As we have seen, the mouse at the same time. This speeds up work 
they provide a quick, one-key access to many of the most dramatically as you become used to the shortcuts keys, 
commonly used commands and tools in TurboCAD, 
especially the snap commands. The snap SEKEs do NOT 
require that you press the mouse button as the SEKE 



SEKE 


Description 


<A> 


Set Absolute Coordinates. All coordinate references will be in Absolute Distances. 


<C> 


Snap Arc Center. Connect to the center of an arc or circle. 


<D> 


Relocated Reference Point. Press <D> when an object is selected to pick up the reference point so 
that it can be relocated. Often used in conjunction with the <V> key which is used to place the 
reference point at another location. 


<F7> 


Select Last Object Drawn. Select the object you have just drawn by pressing <F7>. It also serves as a 
shortcut to the selection tool. (No other objects must be selected). 


<G> 


Snap Grid. Connect to the nearest grid point or intersection. 


<l> 


Snap Intersection. Connect to the intersection of two entities. 


<J> 


Snap Single Projection. Connect to an entity and project a perpendicular line. Used to define the 
ending point of a line by pressing <J> on any existing line. 


<M> 


Snap Middle Point. Connect to the midpoint of an entity. 


<N> 


"NT S — ' 1 * ✓ — ' 11- ■ 11 -111- V 

Snap Nearest on Graphic. Connect to the location on an entity at the shortest possible distance trom 
the screen cursor. This is not a commonly used snap mode since it relies on the pixel position of the 
cursor. Although it does snap to the entity there is little control over the exact position. 


<P> 


Set Polar Coordinates. All coordinate references will be Polar (distance and angle). 


<Q> 


Snap Quadrant Point. Connect to the nearest quadrant point on a circle or arc (0, 90, 180, 270). 


<R> 


Set Relative Coordinates. All coordinate references will be in Relative Distances. 


<S> 


No Snap. Enter the location of the point at the cursor position regardless of other snap modes. 


<V> 


Snap Vertex. Connect to the end of the line or other object by simply moving the cursor onto a line 
and pressing the <V> key. 


<x> 


Lock X. Lock the current X position as displayed in the Edit Bar. 


<Y> 


Lock Y Lock the current Y position as displayed in the Edit Bar 
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18 Programming TurboCAD with VBA 



Included in TurboCAD v6 Professional is the Microsoft 
Visual Basic for Applications (VBA) programming 
environment. VBA allows you to develop scripts and 
programs to automate drawing tasks. 



The VBA Environment 



view TurboCAD button 



To activate the VBA programming environment: 

1. Start TurboCAD v6 Professional 
Choose ToolsjVBA IDE. 



project explorer 



properties window 



NOTE: If VBA does not appear in the Tools menu, you must 
re-install using the custom option. 



menu bar 
toolbar 




toolbox 



form design window 



Form Design window 
Properties window 



Project explorer 
Toolbar 
Menu bar 
Toolbox 

View Code button 
View Form button 
View TurboCAD button 



The Form Design window is used for creating and designing forms. 

The Properties window shows the properties of the currently selected object. 



The Project Explorer shows the current structure of the project. 
The Toolbar provides access to the most commonly used commands. 
The Menu bar provides access to all the VBA commands and tools. 
The Toolbox provides access to the controls available for progran 
The View Code button changes the view to the Code window. 
The View Form Button changes the view to the Form Design window. 
The View TurboCAD button changes the view to the current session of TurboCAD. 
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Creating a VBA Script 

Scripts consist of many parts, including controls, 
UserForms, and code. 

Controls — are the interactive elements in a script. 
Examples of controls are: CommandButtons, CheckBoxes, 
OptionButtons, and ListBoxes. Controls allow users to 
choose options, issue commands, or input information. 
Controls can also be used to add text or graphics to a 
UserForm. 

UserForms — are the containers for controls. UserForms 
are often referred to as windows or dialogs. All TurboCAD 
scripts require a UserForm to operate. 

Code — is the set of operational commands assigned to 
UserForms or controls. When a script is active it is the 
code which carries out the program instructions. 

The following exercise will take you through creating a 
complete script. 

Creating a UserForm 

The first step in creating a script is to create a UserForm to 
contain our controls. 

To create a UserForm: 

1. Choose lnsert|UserForm. 



Change the UserForms Caption property text to 
"Bolt Tool" 



E Macrol of Drawing! - UserForml (UserForm) 



UserForml 




Properties - UserForml 



El 



| UserForml UserForm 
Alphabetic | Categorized | 



(Name) 


UserForml H 


BackColor 


□ &H8000000F& 


BorderColor 


■ &H80000012& 


Border5tyle 


0 - fmBorder5tyleNi 




Bolt Tool M 


| Ldpriijri 


Cycle 


0 - fmCydeAIIForms 


DrawEiuffer 


32000 


Enabled 


True 


Font 


Tahoma 


ForeColor 


■ &H80000012& 


Height 


180 


HelpContextID 


0 


KeepScrollBarsVisible 3 - fmScrollBarsBotl T 



selected item 



text 



Adding Controls 

The second step in creating a script is to add controls to 
UserForm. Our form will require the following controls: 

• 2 - TextBox controls abl 

• 2 - Label controls A 

• 1 - Image control g| 

• 1 - CommandButton | 

To create a control: 

Drag a control from the Toolbox to the form. The control 
appears in its default size. 




New UserForm 
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UserForm with controls 



Each control is created with a unique name. To create a 
usable script we will need to set properties for some of our 
controls. Select each object, the Properties window will 
show the properties for that object. Use the object 
names and the following table to guide you in setting 
the properties. 




LabeH Caption "Diameter" 

Label2 Caption "Length" 

CommandButtonl Caption "OK" 




Imagel PictureSizeMode 3-PictureSizeModeZoom 

Image! Picture Metafile - (Bolt.wmf) 



To assign a WMF file to 
the image, click in the 
field where is says 
(none). Click on __J. 
open the file 
Tutorial/Bolt.wmf 
located on your CD. 

Once you have set the properties you may want to arrange 
and resize the controls to make a cleaner interface. 




Adding Code 

The last step in creating our script is to add the code. Our 
code will use the information in the Distance and Length 
textboxes to create the bolt. 

To add code to a script: 

1. Choose View|Code. 

2. Type or copy the following code into the Code 
window. 



NOTE: The Code is provided on the CD as Tutori a I/Bo It.txt. 



Private Sub CommandButton1_Click() 

HexBolt 

End Sub 

Public Sub HexBoltO 
Dim App As Application 
Dim ActDr As Drawing 
Dim Grs As Graphics 
Dim Gr As Graphic 
Dim grfChild As Graphic 

Set App = IMSIGX.Application 

Set ActDr = App.ActiveDrawing 

Set Grs = ActDr.Graphics 

Set Gr = Grs.Add(1 1 ) 

Dim X0#, Y0#, X1#, Y1#, t#, D#, L#, E#, F#, s#, del#, dd#, W#, 
H# 

X0# = 2# 'The X-location of the bolt's base point. 
Y0# = 2# 'The Y-location of the bolt's base point, 
dd = CDbl(UserForm1 TextBoxl Text) 
L = CDbl(UserForm1 TextBox2Text) 
D#= 1.75 * dd# 
H# = 0.65 * dd# 
E# = 0.8 * H# 
F# = D# / 4# 
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s# = (L# - H#) / 2# 

del# = 0.1 *dd# 

Set grfChild = Gr.Graphics.Addl_ineSingle(XO#, Y0# + dd#/ 2#, 
0, X0#+L#-del#, Y0# + dd#/2#, 0) 

Set grfChild = Gr.Graphics.AddLineSingle(XO# + L# - del#, Y0# 
+ dd# / 2#, 0, X0# + L# - del#, Y0# - dd# / 2#, 0) 

Set grfChild = Gr.Graphics.AddLineSingle(XO#, Y0# - dd# / 2#, 
0, X0#+L#-del#, Y0#-dd#/2#, 0) 

Set grfChild = Gr.Graphics.Addl_ineSingle(XO#, Y0# + D# / 2#, 
0, X0#, Y0# - D# / 2#, 0) 

Set grfChild = Gr.Graphics.Addl_ineSingle(XO#, Y0# + F#, 0, 
X0# - E#, Y0# + F#, 0) 

Set grfChild = Gr.Graphics.Addl_ineSingle(XO#, Y0#- F#, 0, X0# 

- E#, Y0# - F#, 0) 

Set grfChild = Gr.Graphics.Addl_ineSingle(XO# + (L# - s#), Y0# 
+ dd# / 2#, 0, X0# + (L# - s#), Y0# - dd# / 2#, 0) 

Set grfChild = Gr.Graphics.Addl_ineSingle(XO# + (L# - del#), 
Y0# + dd# / 2#, 0, X0# + L#, Y0# + dd# / 2# - del#, 0) 

Set grfChild = Gr.Graphics.Addl_ineSingle(XO# + it, Y0# + dd# 
/ 2# - del#, 0, X0# + it, Y0# - dd# / 2# + del#, 0) 

Set grfChild = Gr.Graphics.Addl_ineSingle(XO# + (L# - del#), 
Y0# - dd# / 2#, 0, X0# + It, Y0# - dd# / 2# + del#, 0) 

Set grfChild = Gr.Graphics.AddArcTriplePoint(XO# - E#, Y0# + 
F#, 0, X0# - H#, Y0# + (D# / 2# + F#) / 2#, 0, X0# - E#, Y0# + D# 
/ 2#, 0) 

Set grfChild = Gr.Graphics.AddArcTriplePoint(XO# - E#, Y0# - 
F#, 0, X0# - H#, Y0# - (D# / 2# + F#) / 2#, 0, X0# - E#, Y0# - D# 
/ 2#, 0) 

Set grfChild = Gr. Graphics. AddArcTriplePoint(XO# - E#, Y0# + 
F#, 0, X0# - H#, Y0#, 0, X0# - E#, Y0# - F#, 0) 

Set grfChild = Gr.Graphics.Addl_ineSingle(XO# + (It - s#), Y0# 
+ dd# / 2# - del#, 0, X0# + It, Y0# + dd# / 2# - del#, 0) 

Set grfChild = Gr.Graphics.Addl_ineSingle(XO# + (L# - s#), Y0# 

- ddl / 2# + del#, 0, X0# + It, Y0# - dd# / 2# + del#, 0) 

Set grfChild = Gr.Graphics.Addl_ineSingle(XO# - H#, Y0# + D#/ 
2# -1H# - E#), 0, X0# - H#, Y0# - D# / Z# + (H# - E#), 0) 

Set grfChild = Gr.Graphics.AddLineSingle(XO#, Y0# + D# / 2#, 
0, X0# - E#, Y0# + D# / 2#, 0) 

Set grfChild = Gr.Graphics.Addl_ineSinale(XO# - E#, Y0# + D# / 
2#, 0, X0# - H#, Y0# + D# / 2# - (H# - E#), 0) 

Set grfChild = Gr.Graphics.AddLineSingle(XO#, Y0# - D# / 2#, 
0, X0# - E#, Y0# - D# / 2#, 0) 

Set grfChild = Gr.Graphics.Addl_ineSinqle(XO# - E#, Y0# - D# / 
2#, 0, X0# - H#, Y0# - D# / 2# + (H# - E#), 0) 
End Sub 



Once the code has been entered return to the Form Design 
window. Our script is complete. 



To run the script: 

1. Click [Run] ► . 

The script will appear over the current TurboCAD 
drawing. 

2. Enter values into the Distance and Length textboxes. 

3. Click [OK]. 

4. Exit the script by clicking the Close Window button. 

VBA Documentation 

Look for additional examples of VBA and tutorials at 
www.turbocad.com. 

Extended VBA information will be provided on the 
www.turbocad.com website. The documentation will be 
updated and improved as an ongoing resource project. 
Information on the TurboCAD Object Model will be 
provided on the same site. There are also many books 
available for VBA programming instruction. 
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a Cone 14-8 
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Elliptical Rotated Arc 11-8 
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Paste 8-4 
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Profiles by Repositioning Nodes 

15-8 
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Ellipse 
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Finish Option, Multiline 11-13 
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Fit Linear Copy Tool 5-5 
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Flat, Rendering Method 14-6 
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Lighting Models 14-12 
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Angle 17-4 
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Command 8-5 
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VBA 18-1 
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Metafiles 

Pasting 13-7 
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Excel 5.0 Worksheet 13-5 

Power Point 13-5 

Word 13-5 

Word, Importing Text from 9-6 
Middle Point Snap Tool 5-4, 7-3 
MIDI 13-5 

Mirror Copy 5-5, 5-8 
Mirror Tool 11-4 
Model Space 3-5 
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Object Trim 5-4, 8-2 

T-Meet 2 Double Lines 8-6 
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Properties 10-7 
Moving 

Objects 4-4, 8-4 

Using Rotation Handles 4-14 
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Deleting 17-2 
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3D Multiple 15-8 
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Copying 5-5 
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Editing 10-7 
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Measuring 17-4 
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Parallel Dimensioning Tool 12-3, 12-4 
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Parallel Lines 

Definition of 7-2 

Drawing 7-4 
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Command 8-4, 9-6, 13-7 
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Perpendicular Multiline Tool 11-15 
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13-8 
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13-8 
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Point of Origin 2-3 
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Previous View 6-7, 17-2 
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Profiles 

Editing 15-8 
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1-2 

Program Setup Dialog 6-7 
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3D Selector Configuration 15-17 
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15-18 
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15-17 
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Camera 14-5 
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Read Only Layers Properties 10-5 
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Rotation Handles 4-14 
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to Use Node Edit 3-14 
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Shift-Click 
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Simple Printing 16-1 
Single Entry Keyboard Equivalents 6-4 
Single Line Tool 11-15 
Sketch 

Properties 11-11 

Tool 11-10 

Slide 

Walk Through Camera Controls 14-4 
Smooth 

3D Properties 15-4 
Snap Aperture 6-4 

Coordinate Fields 6-5 
Snap Modes 6-4 

Combining 6-4 
Snap to Grid 3-6 
Snap Tools 6-3 

Extended Ortho 6-2 

Grid Snap 5-2 

Magnetic Point 6-4 

Middle Point Snap 5-4 

No Snap 6-3 

No Snap, SEKEs 17-8 

Ortho Mode 6-3, 6-5 

Quadrant Snap 11-7 

Show Magnetic Point 6-2 

Snap Perpendicular 6-3 

Snap Tangent to an Arc 6-3 

Snap to Arc Center 6-3 
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Snap to Arc Center, SEKEs 17-8 
Snap to Grid 3-6, 6-3 
Snap to Grid, SEKEs 17-8 
Snap to Intersection 6-2, 6-3 
Snap to Intersection, SEKEs 17-8 
Snap to Middle Point, SEKEs 17-8 
Snap to Midpoint 6-3 
Snap to Nearest on Graphic 6-3, 6-4 
Snap to Nearest on Graphic, SEKEs 
17-8 

Snap to Quadrant Point 6-3 

Snap to Quadrant Point, SEKEs 17-8 

Snap to Single Projection, SEKEs 
17-8 

Snap to Vertex 6-3 

Snap to Vertex, SEKEs 17-8 

Snap Vertex 3-6 

Using for Accuracy 3-6 

Vertex Snap 11-6 
Snaps 2-2 

Local 6-4 
Solid 3D Properties 15-4 
Solid Color Fills 13-1, 13-2 
Solids, Type of 3D Object 14-7 
Sound, Adding 13-1 
Specular Light 14-14 
Sphere Tool 14-7 
Spline Tool 11-10 

Properties 11-11 
Splines 

Using 11-12 
Square, Definition of 7-2 
Stacked Palettes 3-9 
Standard 

3D Objects 14-7 

Views 14-2 
Standard TrueType Text Mode 9-4 
Standards and Guidelines 12-8 
Status Bar, Function of 3-4 
Storing New Symbols 3-10 
Style List 

Camera Properties 14-6 
Styles 

Lines 10-6 
Support Services 1-5 
Surfaces, Type of 3D Object 14-7 



Switching WorkPlanes 15-15 
Symbol Libraries 

Palette 3-10 

to Change the View 3-11 
Symbols 3-10 

as Groups 3-10 

Creating and Using 4-5 

Naming 3-8 

Saving Objects as 4-5 

Storing New 3-10 

User Guide 1-3 
System Requirements 1-2 



Tangent 

Definition of 7-2 

Objects 11-5 
Tangent to 3 Arcs 

Tools 5-3 
Tangent to Arc 

Circle Tools 5-3 
Tangent to Entities 

Circle Tools 5-3 
Tangent to Line 

Circle Tools 5-3 
Technical Support 

Checklist 1-6 

Electronic 1-6 

Standard 90 Day No Charge 1-6 
Technical Support Downloads 1-6 
Technical Support Services 1-5 
Techniques, Construction 7-3 
Terms 

Angle 7-1 

Arc 7-2 

Bisecting 7-2 

Chord 7-2 

Circle 7-1 

Circumference 7-1 

Diameter 7-1 

Editing 8-1 

Ellipse 7-2 

Line 7-1 

Modifying 8-1 

Parallel Lines 7-2 



Perpendicular Lines 7-2 

Point Tool 7-1 

Polygon 7-2 

Radius 7-1 

Rectangle 7-2 

Square 7-2 

Tangent 7-2 

Triangle 7-2 
Terms You Should Know 1-4 
Text 

Choosing Font for Dimensioning 
12-2 

Dimension Text in Model Space 9-2 
Dimensioning 9-2 
Editing 9-3 

Editing as Graphic Elements 9-6 
Flexible 9-4 

Force Text Horizontal 12-2 
Formatting 9-2 

Height Properties for Dimensioning 

12-2 
in the Drawing 9-1 
Leaders 9-2 

Line Adjustment of 12-2 

Manipulation 9-4 

Node Edit of 11-19 

Pasting 9-6 

Placement of 9-2 

Point Size 9-2 

Position of 12-2 

Properties 9-2 

Reformatting 9-3 

Scalable 9-4 

Select Edit 11-19 

Standard 9-4 

to Explode 9-5 

to Import 9-6 
Text Height Units 

Setting 9-7 
Tick Extension, in Dimensioning 12-2 
Tiled Printing 16-1, 16-2 

By Setting Rows and Columns 16-3 

Tip 

Relocating the Reference Point 4-7 
Using the Status Bar 3-6 
Tips for Efficiency 17-1 
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T-Meet 2 Double Lines 

Command 8-6 
Toolbar 

Function of 3-4 

Text Format 9-2 

Text Formatting 9-2 

Using Fly-out 3-6 
Tool-based Property Selection 10-7 
Toolbox, VBA 18-1 
Tools 

Advanced Drawing 11-12 
Angular Dimensioning 12-3 
Apparent Intersection 6-2 
Arc 11-1 

Arc Center and Radius 11-1, 11-2 
Arc Start/End/lncluded (1-2-3) 11-1 
Arc Start/Included/End 11-4 
Arc Start/Included/End (1-2-3) 11-1 
Arc Tangent to 3 Arcs 11-1 
Arc Tangent to Arc 11-1 
Arc Tangent to Entities 11-1 
Arc Tangent to Line 11-1 
Array Copy 5-5 
Baseline Dimensioning 12-3 
Bezier Curve 11-10 
Box 14-7 

Camera Movements 14-3 
Center and Point 5-3 
Chamfer 8-5 
Circle 5-2 

Circle Center and Point 11-2 
Circle Tangent to Arc 11-5 
Circle Tangent to Line 11-5 
Circle/Arc Tangent to 3 Arcs 11-5 
Concentric Arc 11-1 
Cone 14-8 

Continuous Dimensioning 12-3 
Copy 5-5 
Create View 17-2 
Curves 11-10 
Datum Dimensioning 12-3 
Default Properties 10-8 
Diameter Dimensioning 12-3 
Dimensioning 12-2, 12-3 
Double Line 

Multiline 5-6 



Polygon 5-6 

Rectangle 5-6 
Double Point 5-3 
Double Point Arc 11-1, 11-3 
Drawing Tangent to Arcs, Lines, 

Circles 11-5 
Ellipse 5-3, 11-8 
Ellipse Fixed Ratio 11-8 
Elliptical Arc 11-1, 11-8 
Extended Ortho 6-2 
Fillet 8-5 

Fit Array Copy 5-5 
Fit Linear 7-5 
Fit linear Copy 5-5 
Fit Radial Copy 5-5, 7-4 
Fixed Ratio Arc 11-1 
Full View 6-7 

Irregular Polygon Multiline 11-15 
Leader Dimensioning 12-3 
Line 5-6 

Line Tangent Arc Point 11-5 

Line Tangent from Arc 11-5 

Line Tangent to 2 Arc 11-5 

Line Tangent to Arc 11-5 

Linear Copy 5-5, 7-5 

Measure Angle 17-6 

Measure Area 17-6 

Measure Distance 17-5 

Middle Point 7-3 

Mirror 11-4 

Mirror Copy 5-5, 5-8 

No Snap 6-3 

Node Edit 7-5 

Normal Extrude 14-10 

Object Trim 5-4, 8-2 

Offset Copy 5-5 

Ortho Mode 6-3 

Orthogonal Dimensioning 12-3 

Pan to Point 6-8 

Parallel Dimensioning 12-3 

Parallel Double Line 5-6 

Parallel Line 6-9 

Parallel to Multiline 11-15 

Perpendicular Double Line 5-6 

Perpendicular to Multiline 11-15 

Point 7-1 



Polygon Multiline 11-15 
Polyline 11-15 
Previous View 6-7 
Printed Size 6-7 
Prism 14-9 
Quadrant Snap 11-7 
Radial Copy 5-5 
Radius Dimensioning 12-3 
Rectangle 3-7 
Rectangle Multiline 11-15 
Revolve 14-11 
Rotated Dimensioning 12-3 
Rotated Double Line 
Rectangle 5-6 
Rotated Ellipse 5-3, 11-8 
Rotated Elliptical Arc 11-1, 11-8 
Rotated Rectangle Multiline 11-15 
Selection Info 10-2 
Selection Options 8-3 
Setting to Layers 10-7 
Show Magnetic Point 6-2 
Single Line 11-15 
Sketch 11-10 
Snap Perpendicular 6-3 
Snap Tangent to an Arc 6-3 
Snap to Arc Center 6-3 
Snap to Grid 5-2, 6-3 
Snap to Intersection 6-3 
Snap to Midpoint 6-3 
Snap to Nearest on Graphic 6-3 
Snap to Quadrant Point 6-3 
Snap to Vertex 6-3 
Sphere 14-7 
Spline Curve 11-10 
Tangent to Arc 5-3 
Tangent to Entities 5-3 
Tangent to Line 5-3 
Text Formatting 9-2 
T-Meet 2 Double Lines 8-6 
Triple Point 5-3 
Using Elliptical 11-8 
Vector Copy 5-5 
Vector Pan 6-8 
Vertex Snap 11-6 
View Extents 6-7 
Walls 11-13 
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Zoom In 6-7 

Zoom Out 6-7 

Zoom Window 6-7 
Triangle 

Definition of 7-2 
Trim Lines 5-4 
Triple Point 

Circle Tools 5-3 
TrueType Font 

Flexible Text Mode 9-4 

Scalable Text Mode 9-4 

Standard Text Mode 9-4 
TrueType Fonts 9-1 
TurboCAD 

Installing 1-2 

Programming with VBA 18-1 

Turn 

Walk Through Camera Controls 14-4 
Typography 9-2 

u 

Understanding 3D 14-1 
Undo 5-8 

Uninstalling TurboCAD 1-2 
Units 

Adjusting 5-1 

Drawing Space 3-5 
Update Now 13-7 
Update Option 13-7 
User Guide 

Symbols and Conventions 1-3 

Terms You Should Know 1-4 
UserForms in VBA Script 18-2 
Using 

3D in TurboCAD 14-1 

Arc Start/Included/End Tool 11-4 

Center and Point Tool 11-6 

Create View 17-2 

Curves to Create Parabolas 11-11 

Double Point Arc Tool 11-3 

Ellipses 11-8 

Fly-out Toolbars 3-6 

Grids 5-2, 5-4 

Inspector Bar 3-7 

Keyboard Shortcuts 17-8 



Layers in Drawings 10-4 

Layers to Enforce Standards 10-6 

Line Tool 11-6 

Multiple Windows 17-4 

Paste Special to Import Text 9-6 

Splines 11-12 

Symbols 4-5 

Text in Model Space 9-2 

the Clipboard 13-9 
Using Additional Views 17-1 
Using Edit Bar 

to Chamfer 8-5 
Using the Setup Wizard to Start a New 
Drawing 4-2 

V 

Value, Line Patterns 10-4 
VBA 

CommandButtonl 18-3 

Control Names 18-3 

Creating a UserForm 18-2 

Documentation 18-4 

Environment 18-1 

Imagel BackColor 18-3 

Imagel Picture Control Name 18-3 

Imagel PictureSizeMode Control 
Name 18-3 

LabeM 18-3 

Label2 18-3 
VBA Script, Creating 18-2 
Vector Copy 5-5 
Vector Graphics 2-3 
Vector Graphics Display 2-3 
Vector Pan 6-8 
Vertex Snap 3-6 
Vertex Snap Tool 11-6 
Vertical Extrusion 14-10 
Video Clip 13-5 
Video, Adding 13-1 
View 

Adjusting 6-7 

Adjusting by Panning 6-6 
View Angle, Camera Options 14-6 
View Code Button in VBA 18-1 
View Extents 6-7 



View Form Button in VBA 18-1 
View Menu 

Pan Commands 6-8 
View TurboCAD Button, in VBA 18-1 
Viewports 

Insert Command 17-2 

Properties 17-2 
Visible Layers Properties 10-5 
Visual Basic for Applications 

Programming with 18-1 

w 

Walk 

Walk Through Camera Controls 14-4 
Walk Through Camera Controls 14-3 
Examine 14-4 
Roll 14-4 
Slide 14-4 
Turn 14-4 
Walk 14-4 

Wall 

Attaching a New 11-14 
Walls 

Drawing 11-14 

Inserting Blocks into 11-15 

Layouts 11-14 

Moving 11-14 

to Delete 11-14 

Tools 11-13 
Walls and Blocks 

Adaptable 11-14 
What Is CAD? 2-1 
Width Scaling 10-2 

Line Patterns 10-4 
Windows 95 13-5 

OLE Drag and Drop 13-7 
Windows Paint 

Editing Pictures 13-4 
WMF, Inserting as Hatching or Fill 13-4 
WordPad 13-5 
Working Efficiently 17-1 
WorkPlane By 3 Points 15-15 
WorkPlanes 15-14 

Edit Current WorkPlane 15-14 

Switching 15-15 
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WorkPlane by 3 Points 15-15 
World Space 9-2 
World/Paper Button 

Function of 3-4 

X 

X axis 6-5 
X,Y Coordinates 2-2 
Using 3-7 

Y 

Y axis 6-5 

z 

Zoom Extents 4-3 
Zoom Factor 6-7 
Zoom In 6-7 

+ on Numeric Keypad 6-7 
Zoom Out 6-7 

- on Numeric Keypad 6-7 
Zoom Tools 

Full View 6-7 

Previous View 6-7 

Printed Size 6-7 

View Extents 6-7 

Zoom In 6-7 

Zoom Out 6-7 

Zoom Window 6-7 
Zoom Window 6-7 
Zooming 6-7 
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